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Mallory Does It Again ...
With the First

Television Service Encyclopedia

35c
Here's

What You Get

 Complete Tube
Complements

 IF Alignment Data
 Circuit References
 Original Part

Numbers
 Replacement Part

Numbers
 Rider's References

IIERE'S just what you've been waiting for-a complete encyclopedia of television replace-
ment data, designed to help you service all popular television sets.

Authoritative, up to date, this book was written for you, only after a thorough study of original

specifications and operating characteristics, by a trained staff of Mallory engineers. Like the
Mallory Radio Service Encyclopedia, it is packed with information you can depend on.

Put this great new book alongside your Mallory Radio Service
Encyclopedia and you have a compact reference library
that will answer your servicing questions. It's a big, exciting
value-only 35c. See your Mallory distributor right away!

P. R. MALLORY & CO..Inc.

MALLORY
CAPA ORS .. . CONTROLS . . . VIBRATORS . . .MPr

SWITCHES ... RESISTORS . . . RECTIFIERS . . .

VIBRAPACK* POWER SUPPLIES...FILTERS
"'Rel. U. S. Pat. Off.

APPROVED PRECISIONAfRODUCTS



Famous Sylvania Polymeter

now available with new
plus features for complete
television service!

 Shielded ac probe lead-reduces
stray field effect.

 Microphone type panel connectors on probe
leads insure firm, long life connections.

 RF probe features ground clip and
detachable extension tip-extremely flexible
in application.

CHECK THESE OTHER

OUTSTANDING FEATURES:

The essentially flat frequency response of 20
cycles to 300 mc. and useful range to 500 mc.
gives this complete vacuum tube voltmeter a
range low enough to test high fidelity amplifiers,
yet high enough to accommodate all television
frequencies.

The instrument has seven current scales-six
of them reading in milliamperes and one read-
ing in amperes. The specially engineered
Sylvania Subminiature Tube contained in the
RF Probe permits the exceptionally high fre-
quency range of this instrument at a high in-
put impedance and an unusually low input
capacitance.

The large 41/2" meter affords maximum read-
ability, while careful design minimizes error
introduced by line voltage variation, tube varia-
tions and stray fields.

Be sure to send your coupon today to receive
full particulars on the new Sylvania Polymeter
Type 221!

SYLV
ELE

DC volts

AC volts

RF volts

Resistance Ohms

Current Ma

Current Amps

RANGES

0-3, 10, 30, 100, 300, 1000, 10,000*
0-3, 10, 30, 100, 300, 1000
0-3, 10, 30, 100, 300

0-1000, 10,000, 100,000, 1 meg. 10 meg., 1000 meg.

0-3, 10, 30, 100, 300, 1000

0-10

DC, AC, RF and Ohm scales utilize authentic Vacuum Tube Voltmeter
Circuits resulting in extremely low load when measuring delicate circuits.

r-
11111=1111

I
CL

ELECTRONIC DEVICES; RADIO TUBES; CATHODE RAY TUBES; FLUORESCENT LAMPS,

FIXTURES, WIRING DEVICES, SIGN TUBING; LIGHT BULBS; PHOTO LAMPS

AC volts

RF volts

I

ft 

R

FREQUENCY
20 cps to 15,000 cps

10,000 cps to 300 mc

*With this new DC Voltage Multi-
plier. Type 223. the 1.000 vdc range
setting on the new Sylvania Poly -
meter will read 10,000 vdc full scale!
The 300 vdc range setting will read
3,000 vdc full scale! Add this acces-
sory and you have a K.ilovoltmeter
for testing TV circuits and other
high de voltage applications. Only
$9.95 !

Sylvania
Electric Products

Inc.Advertising
Dept. R-1807Emporium,

Pa.

Gentlemen:
Send full details on new

accessory
probe Type

223.

Name ...
Address ....

City..

Polymeter Type

...

State . Zone.
. . .

- -
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EDITORIAL
Preventive Radio Maintenance Month

RMA heard our recommendation, given
in behalf of the thousands of technicians
who appointed us to represent them, that
the servicing profession needs and wants an
RMA-NAB co -sponsored "National Pre-
ventive Radio Maintenance Month." But
RMA merely listened to the proposal and
took no action whatever.

That was to be expected. RMA's basic
membership is the group of radio -TV re-
ceiver manufacturers who are primarily in-
terested in selling to the public new sets.
These manufacturers don't seem to give a
hoot about keeping old radios in operable
condition. NAB, on the other hand, recog-
nizes that AM audiences are falling off and
that TV audiences are increasing. AM -FM
Broadcasters are perturbed about the loss
of listeners to the point where they will do
anything about keeping old radios working
if it will help their circulation (meaning,
listening audiences). So, service dealers,
let's work with NAB and go along with the
idea of having a "Service Month."

Plans are already afoot between the
heads of the Federations of Radio Service-
men of the States of New York and Penn-
sylvania whereby it is planned that the
month of October, 1949 will be declared
"Fix Your Radio Month" or words to that
effect. Naturally cities adjacent to N. Y.
and Pa. borders will participate, and if is
further suggested that all progressive radio
service dealers and service organizations
regardless of where they are situated should
try to promote the same idea for their own
locality. As details about the N.Y.-Pa. "Fix
Your Radio Month" progress this and con-
temporary publications will report in full.

Crossroads to Survival or Failure

The present moment and the dozen
months ahead represent the most critical
period for independent radio service dealers
and servicemen since the inception of our
industry. What happens these next few
months truly will be the answer to the
question: Is The Servicing Industry To
Survive Or Fail?

From coast to coast, both where there
is AM only and where there is AM and
TV, the radio -(and TV) servicing business
is far below normal and getting worse by
the minute. The causes and cures of the
serious depression our industry is now in
are so complex we cannot cover them pro-
perly in an editorial as short as this.

For that reason the regular department
called "Field Findings" is omitted from
this issue and in its place I cover the sub-
ject with an article titled, "What Is
Ahead"? Every independent service dealer
and serviceman owes it to himself to read
and digest this article to the fullest degree.
You will learn whether you are committing
business suicide and what precautions must
be taken immediately to counteract the
trend of our profession to murder itself
out of existence.

Editorial

Field Findings

Sanford R. Cowan
EDITOR & PUBLISHER

Samuel I. Marshall
MANAGING EDITOR

COWAN PUBLISHING Corp.
342 MADISON AVENUE

NEW YORK 17, N. Y.

Vol. 10 No. 7

JULY, 1949
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In Radio and Television Tube Sales

HOW TO GET THE MOST OUT OF YOH TEST EQUIPMENT

You'we the equipment! * Plenty of practical fild with your problems!

Make 1949 your year for profits!
Read TECHN1-TALK General Electric publishes
this new, useful service magazine to help you

get more tube, parts, and repair business.

VOU'RE in a fast-moving profes-
sion, as radio -TV serviceman.

Every day, new situations arise where you
must know what to do to bring console -model
radio, television receiver, or other sets up to
par. Only by greater knowledge of methods,
can you increase your repair volume ... make
your phone number the one owners dial when
trouble occurs.

TECHNI-TALK is G.E.'s helpful answer to
your need. Here's a bi-monthly service maga-
zine edited by practical men for practical men-
concise, down-to-earth, with just enough
theory to give you the "why" of proved
methods and time -saving short cuts. Read

.oee eq//4/6-1illiou 2 co77;eael/iece

every issue! Chances are, some prob-
lem awaiting you on your next round of

service calls has been discussed, and
solved for you, recently in TECHNI-TALK.

Your General Electric tube distributor will
be glad to send you the latest TECHNI-TALK,
and put you on his list for future issues. Phone
or write him for your registration card! And
don't forget: this expertly prepared magazine
comes from a leading manufacturer of radio -
TV equipment, in touch with service sources
nationally. You benefit from the sum total of
G -E experience on any problem! Electronics
Department, General Electric Company,
Schenectady 5, New York.

GENERAL ELECTRIC
181 -HAS
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A resume of Industry happenings here, there and everywhere

NEVER before in the history of
radio has the servicing profes-

sion been in such jeopardy as it is at
this moment. No one has ever accused
me of being a pessimist, for on the
contrary, heretofore I have always
managed to find a glimmer of hope
upon which to lean with anticipation.
But now matters are in such a chaotic
state that I am forced to repeat, with
all the emphasis at my command, what
I stated editorially, to wit: "The
present moment and the dozen months
ahead represent the most critical pe-
riod for independent radio service
dealers and servicemen since the in-
ception of our industry. What happens
these next few months truly will an-
swer the question, Is The Radio Serv-
icing Industry To Survive Or Fail?"
Suicidal Practices

Several branches of the radio in-
dustry, including the servicing pro-
fession, is committing business sui-
cide; whether willfully or unwittingly
is beside the point. Two years ago
more men were engaged in radio ser-
vicing than ever before; most were
busy, and practically all were doing
well financially. Only a few months
ago the outlook was so bright that I
said: "Because of the tremendous
potentialities of TV it is becoming
apparent that soon this great coun-
try of ours will need upwards of one
hundred thousand competently trained
radio technicians merely to keep in
operable condition the 5 million video-
sets that will be in use by the end of
1951, and at least 20 thousand other
technicians will do well for themselves
keeping in repair the many millions
of AM sets which will also be in use."

What do the records show? They
indicate that more men are in radio
training schools learning the ramifi-
cations of radio, and video; that more
men finished their technical radio
schooling during the past year than
ever before, and entered the ranks of
practicing radio -video technicians ac-
tively-and yet, the records also show
that the business mortality of radio
technicians has been by far greater
this past year than ever before, (the
mortality rate is now upwards of 90%
of the graduating radio students per
month), and close to 96% of the

Here is a TV class at the Commer-
cial Trades Institute, one of the
largest radio -TV trade schools, where
the instruction is practical, the stu-
dents being required to work on TV
chassis, which, experience proves, is
the only way a technician can learn
TV's many ramifications.

men who entered the radio servic-
ing profession since the end of war
are already out of this field. Fur-
ther, the mortality rate of old, well
established, radio service organiza-
tions is sky -rocketing. See pix.
The Current "Recession"

There is a serious business recession
at present. The underlying causes are
many; some being attributable to the
return to postwar normalcy. In radio,
however, a basic reason for reduced
income and earning power is the stu-
pidity or lack of farsightedness on
the part of many who are engaged
in selling, installing and servicing
radio-TV sets.

We are in a buyers' market. The
public, acutely price conscious, has
come to expect to buy TV sets at re-
tail at or slightly above the retailer's
actual net cost, not allowing said
dealer normal markup or profit. Nat-
urally retailers are going into bank-
ruptcy in droves. And a crop of un-
scrupulous retailers has been bred
from this stupid price -cutting trend
period. I refer to the many retailers
who have sold videosets at cost, or
below cost, and who have in addition
sold the unwary videoset buyer a
"service -installation contract" which
they had no intention of fulfilling.
Such unscrupulous retailers pocketed
the "service contract" fees and after

accumulating a sufficient volume
simply went into bankruptcy. This
new racket has given the "servicing
part" of this business a black eye.

Then there were many legitimate
wholesale service organizations that
came into being with TV's inception.
but who did not price their service
fees high enough, and because of the
tremendous volume of call-backs, sud-
denly found their operations were in
the red and had to be abandoned.
Who Is To Be Blamed?

Any business firm's management
which permits its firm to operate on
an unprofitable basis must be con-
demned. The pity of it is that most
radio firms, both retailers and serv-
icers alike, are managed by men who
are excellent technicians but extremely
bad businessmen. It seems that radio-
men just won't pay heed to the warn-
ings about business management
methods that some of us have tried
to inculcate over a period of years.

Now -a -days the radio business,
(from a servicing point of view), is
sharply divided into two spheres: 1)
-Areas being served with TV, and 2)
-Areas where there is no TV at
present and where TV cannot be ex-
pected to play an important role for
over a year. Yet business indices show
that both types, or. shall I say, all
phases of the radio servicing profes-
sion are in a serious slump. It is in-
congruous!

Leading videoset manufacturers
claim that they are losing money by
operating their own TV service -in-
stallation companies and that they
would cease and desist from partici-
pating in such company -owned or di-
rected subsidiaries if they could do so
without impairing their investment in
the video art. In contrast, several
large, independent wholesale TV serv-
ice companies claim they are operat-
ing on a very profitable basis. Many
small service organizations who have
succeeded in getting a share of TV
installation -service work report they
can handle the business profitably,
and yet a majority of these small
dependents are going broke in droves
simply because they don't know
whether they are making money or

[Continued on page 27]
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ABOUT
UTILE CAPACITORS

SPRAGUE
DISC

CERAMIC BYPASS AND

COUPLING CAPACITORS

These new ceramic units-no
bigger than a dime-find dozens of
bypass and coupling uses in both
standard and FM as well as television
equipment. They have higher self -
resonant frequencies than conven-
tional capacitors and fit neatly across
miniature tube sockets. They're cov-
ered with a tough, protective coating
which guards against moisture and
heat. Sprague Disc ceramics are avail-
able in both single and money -saving
dual capacitors.

Use Sprague Disc ceramics when-
ever circuits call for ultra -compact,
bypass or coupling capacitors. Each
unit is clearly stamped with capaci-
tance. All capacitors are rated at 1000
v. test, 500 w.v.d.c.

See these remarkable new capaci-
tors at your Sprague distributor today!
Write for bulletin M 431.

SPRAGUE

PRODUCTS COMPAIIY
Distributors' Division

of the Sprague Electric Company
NORTH ADAMS, MASS.

TRADE
PLASHES
A -press -time" digest of production.
distribution .1 merchandising activities

G. E. Pic Tube Production
Inspection of General Electric's

"Daylight" television picture tube
plant at Buffalo, N. Y., was made
recently by Charles E. Wilson, Presi-
dent of the company, seen here ex-
amining one of the operations with

R. T. Pennoyer, manager of the
plant. G. E. is working "round-the-
clock" six days a week at the Buffalo
picture tube factory and will soon sup-
plement this production with new
manufacturing facilities at Electron-
ics Park, Syracuse, N. Y.
Rider Announces New Book

John F. Rider Publisher, Inc. an-
nounces a new "Commercial Radio
Operators' Q&A Manual" by Milton
Kaufman, lecturer in commercial
radio operators' procedure at RCA
Institutes, as an August publica-
tion.

Riders Manual Volume XIX (19),
the largest volume to date is cur-
rently available at all Rider jobbers.

Announcement has been received
from Mr. Rider that he has acquired
all properties, copyrights, etc. of the
Electronic Research Publishing Com-
pany, publishers of the Electronic En-
gineering Master Index, as well as the
Electronic Engineering Patent Index.

The new orgailization known as
the Electronic Research Publishing
Company, Inc., of which John F.
Rider is president, will expand both
compilation and publishing activities
of these two indices, so as to include
the full gamut of foreign as well as
domestic sources of electronic data.
Sylvania Receivers

Don G. Mitchell, president Sylvania
Electric Products Inc., announced

today that a full line of television
sets bearing the Sylvania name will
be placed on the market this fall.

Sets are expected to be available
on October 1. Initially the line will
feature 10 inch and 121/2 inch table
models, consolettes and console com-
binations with three speed record
changer, AM and FM radio, and also a
16 inch consolette. Also announced by
H. Ward Zimmer, vice-president in
charge of operations was the forma-
tion of a new division of Sylvania
Electric Products Inc. to specialize
in the design, engineering and pro-
duction of viewing tubes for televi-
sion receivers.

Radiart Announces New Units

Milton S. Roth, jobber sales man-
ager of the Radiart Corporation of
Cleveland, Ohio, announces the final
development of the newest product
by Radiart engineers, the RADIA.RT
TELE-ROTOR. This is a new rota-
tor for television antenna installa-
tions. Roth also announces a new
VIP OWER line for DC to AC power
conversion. These vibrator -powered
converters are now available to fur-
nish 110 -volt 60 cycle AC current
from 6, 12, 32, or 110 -volt direct cur-
rent sources.

Ward Produces Antenna Movie

The Ward Products Corp., Divi-
sion of the Gabriel Co., 1523 E. 45th
St., Cleveland 3, Ohio has produced
a five minute sound movie in color
which illustrates to the serviceman

the ease and speed with which he can
now install Ward "Minute Man" an-
tennas. The movie depicts Dick Moss,
a Chicago installer, assembling a
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"The Professional Radioman's Magazine"-

published monthly. All articles are exclusive

and timely. Practically every issue is worth

what an entire I year subscription costs.

Service Dealers
Form A Group,

Subscribe to "USD"-
SAVE Up to $1.00 each.

4( The more in a group the bigger the savings.
6 men in a group save $1.00 each; 4 men groups
save $ .75 per man. Present "RSD" subscribers

may participate in or form a group with co-
workers, or even competitors. Still active sub-
scriptions are automatically extended I year.

Start a Group today! The timely and exclusive
technical data appearing in future issues of

"RSD" will make this the best investment you
ever made. The special Group Rate offer may
be withdrawn at any time-so hurry.

Use This Coupon For Convenience
(The coupon below can be used for from I to 6 subscription orders. Use it today!)

- PAP -A IL ir ODA V

RADIO SERVICE -DEALER MAGAZINE
342 Madison Ave., New York 17, N. Y.

Please enter I
year subscription orders for the names

given below, Our remittance is enclosed.

NOTE: If you do not wish to tear this order blank out, just print or
type the information on a single sheet of paper, following the style
given. Each subscriber's occupation must be clearly described.

Name
Address

Describe Title or Position and Type of Business

State whether a New Subscriber El or Renewal Order El

Name.
Address.

Describe Title or Position and Type of Business .

State whether a New Subscriber 0 or Renewal Order D

Name
Address

Describe Title or Position and Type of Business

State whether a New Subscriber El or Renewal Order 0

In U.S.A.
& Canada

Foreign
Rates

 One I -year subscription $2.00 $3.00
El Two I -year subscriptions, each 1.75 2.75
El Three I -year subscriptions, 1.50 2.50
 Four I -year subscriptions, 1.25 2.25
Ej Five I -year subscriptions, 1.10 2.00

 Six I -year subscriptions, 1.00 1.50

Name

Address

Describe Title or Position and Type of Business

State whether a New Subscriber D or Renewal Order D

Name

Address

Describe Title or Position and Type of Business

State whether a New Subscriber 0 or Renewal Order 

Name

Address

Describe Title or Position and Type of Business

State whether a New Subscriber  or Renewal Order D
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MANE MORE

Rep/ace Mono Pickup Cartridges

Makes Cartridges Easier

to Sell and Install

 Saves Ordering-lime

and Servicing
-Time

ImprovesRecordPlaying

 Turns Prospects
into

Satisfied
Customers

Builds Cartridge

He Business

Greatest Merchandising
Opportunity in

Cartridge History!

YOU CAN MAKE the replacement of
phono pickup cartridges a profitable side of
your servicing. No longer is it necessary to
order one cartridge for each repair job.
With the 3 basic models in the TORQUE
DRIVE KIT, you can immediately replace
any one of over 150 types in common use.
Furthermore, the revolutionary TORQUE
DRIVE Crystal Cartridge modernizes your
customer's player, greatly improves repro-
duction, prolongs record life. Has replace-
able Osmium -Tip or Sapphire -Tip needle.

HANDY SALES AND

SERVICE KIT
Enables you to make
most replacements
immediately. Has 6
quick -selling car-
tridges, 4 extra nee-
dles, mounting plates,
and replacement
guide. Available in
Kit"A"(Osmium)and
Kit "B" (Sapphire).

Write for Bulletins 141-142, and name of nearest E -V Distributor

ELECTRO-VOICE, INC., BUCHANAN, MICHIGAN
Export: 13 East 40th St., New York 16, U. S. A., Cables: Aricsb

E -V Pat. Pend. licensed under Brush Patents

r. - . - - -

New Model L14 Microgroov
1 Crystal Cartridge end new Models

20 and 22 Magnetic Cartridge for
Regular and Microgroove also
available,

IT PAYS TO REPLACE WITH

Ward Model TV -46 in 42 seconds or
6c in service time. It also shows a
comparison of Ward's especially de-
veloped Perma-Tribe - a corrosion
resisting steel that has withstood
over 2000 hours of salt spray tests.

The photograph shows Bill Klein,
Executive Vice -President, Julius
Fine, Sales Manager, L. H. Finne-
burgh, Chief Engineer, and George
McAllister, General Manager, all of
Ward, watching the movie at their
sales meeting at the Radio Show in
Chicago recently.
Maginot Nat'l Union Sales Head

Kenneth C. Meinken, President of
National Union Radio Corporation,
announces the appointment of Emil
J. Maginot as Sales Manager of the
Distributor Division of that com-
pany.

Mr. Maginot came to National
Union Radio Corporation eight years
ago and has served successively as
Director of Sales Engineering, and
Manager of Advertising and Sales
Promotion.
Meyer On Stewart -Warner Board

George L. Meyer, Jr., a vice presi-
dent of Stewart -Warner Corporation
since 1941 and an employee since 1907,
was recently elected to the board of
directors. This was announced by
James S. Knowlson, president.
Tiny Personal Portable

Mr. R. D. Payne, Manager of Sales,
Air King Products Co., Inc., Brook-
lyn, New York, manufacturers of
radios television and electronic ap-
paratus announces a new small per-
sonal portable.

This portable known as the "Pock-
ette" has added power and range in
its new design. It is encased in an
ebony, polystyrene cabinet, weighs
only 11 ounces and is 5-3A" high x
34i" wide x 3" deep.
RMA Admits Howard W.S. Sams

Word of the election of the Howard
W. Sams & Co., Indianapolis, pub-
lishers of technical manuals, to asso-
ciate membership in the Radio Man-
ufacturers Association was received
by the company here recently.
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The Jobber Who Displays This Award...

Is The Serviceman's 8457 TR/610
Radiart is proud of its many loyal and faithful jobbers. In recognition of jobbers
throughout the nation who have handled Radiart products for five years or more, we are
presenting them these plaque awards with a gold star for each five years of service.
The jobber who features Radiart is the serviceman's best friend... because he is
offering the serviceman the BEST electronic products of their kind. We thank our
jobbers for their continued loyalty...and to all our jobbers ... to every serviceman
who depends on RADIART... this is our pledge for continued highest standards of
manufacture that have made Radiart

THE STANDARD OF COMPARISON

THE RADIART CORPORATION
CLEVELAND 2. OHIO

MANUFACTURERS OF THE FAMOUS RED SEAL VIBRATORS
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NEW RESIST-O-KIT
Latest addition to IRC's big family
of metal kits. Pocket-size case
ideal for service calls. 10 com-
partments, resistors can't mix.
Ranges stamped on resistors. 2
assortments: 45 half watt or 30
one watt resistors-popular
ranges, widely found in television.

METAL RESIST
Perfect way to buy and stock
resistors. 4 drawers with 28 range
identified compartments. 3 fast-
moving assortments: 100 half
watt, 83 one watt, or Combination
Assortment of 91 resistors
(includes close tolerance IRC
Precistors).

Stocked with 18 new IRC type
Q Controls plus switches and
special shafts. Handles over 90%
of all AM, FM and TV control
replacements. Compartments in-
dividually marked. 3 drawers are
provided for stocking switches,
shafts and spare parts.

Wide variety resistor stock for
all daily requirements. Covers Y2
watts to heavy duty power resis-
tors in selected ranges. Available
with Serviceman's Special Assort-
ment-heavy duty resistors
omitted leaving space for small
tools and parts, 8 new type Q
Controls included.

l0

all in sturdy metal

Here's a full family of 8 IRC kits
and cabinets tailored to your
individual requirements. Each of
these new resistor and control
assortments comes to you in a
beautiful all -metal cabinet at
absolutely no extra cost-you
pay only the regular price of the
merchandise.

You'll want several of these
attractive kits. They provide an
efficient way to stock parts, add
to the appearance of your shop-
and save your time in unneces-
sary buying trips. All ranges have
been carefully selected after a
detailed analysis of AM, FM and
TV requirements.

See these new kits at your IRC
Distributor's, or write today for
free catalog bulletin. International
Resistance Co., 401
N. Broad St.,
Philadelphia 8, Pa.
In Canada: Inter-
national Resistance
Co., Ltd., Toronto,
Licensee.

INTERNATIONAL
RESISTANCE CO.

Wituwm, &w it Sau-
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HIGH VOLTAGE SYSTEMS

PICTURE tubes of both the elec-
tro-static or the electromag-

netic type need a high voltage which
is the accelerating potential supply-
ing the electron beam. This voltage
is of the order of several thousand
volts d.c. but the exact amount de-
pends upon the geometry and size of
the tube. While the voltage is neces-
sarily very high the current drain is
at the same time very low, which
enables circuits of this character to
use simple RC networks for filtering.
The highest peak current requirement
that is needed is usually one milli-
ampere or less, which accounts for the
rather low value of filter condenser
used. The resistance, which is used
as a part of the pi filter, is chosen in
order that the RC time constant be of
proper value. This time constant only
need be enough to keep the charge
upon the condenser output until the
next rectified pulse is applied.

60 Cyde H -V Supplies
There are several methods which

have been used, and are at present in
use in order to obtain this high volt-
age. The earliest high voltage system,
which is rarely found in use today, is
represented by RCA TRK series
which is no longer in production. This
circuit, and others like it, are only an
extension of the regular transformer
type power supply. Before explaining
the action of this circuit, a note of
caution must be inserted. These sys-
tems are exceedingly dangerous and
are capable of causing instant death
since the power supply coming from
a transformer can have a larger cur-
rent drain if necessary. Measurements
of the high voltage in this type of
power supply should never be made
while the receiver is in operation. Fig-
ure 1 is an illustration of a conven-
tional transformer type of half -wave
power supply which was first used to
obtain this high accelerating poten-
tial.

The operation of a power supply of
this type is familiar enough to most

by ALLAN LYTEL

In this article the author discusses the theory and
applications of various types of high voltage power
supplies found in all types of television receivers.

Fig. I-Transformer power supply

service technicians so that a full and
complete discussion is not necessary
here. The half -wave type of rectifier
is used since approximately twice the
voltage output is obtained with this
system as compared to the same trans-
former winding used for full wave
rectification. Thus, a higher voltage
output is obtained with half wave
rather than full wave for a given
secondary winding. The full wave
rectifier will supply more power and
more current drain than a half -wave
rectifier, but because of the exceeding-
ly low current drain of the system the
voltage advantage of a half -wave type
can be obtained.

With an electrostatically deflected
tube, a series of bleeder resistors are
connected from the d -c output to
ground. Different elements of the
picture tube are then tapped off from
the right resistor in order to obtain
their necessary high voltage. A total
bleeder resistance is used which limits
the current drain to one milliampere
or less, and this constitutes a load
upon the rectifier circuit.

In the electro-magnetically deflected
and focused tube, high voltage is sup-

plied only to the second anode and no
bleeder is used. Thus, there is very
little load placed upon the power sup-
ply. Electrodes of this picture tube
obtain their necessary voltage from
the low voltage supply, which' means
that there is a much smaller load upon
the high voltage rectifier circuit. In
both types of picture tubes, good
regulation of power supply is very
important in order that there be no
inner action between focus and bril-
liance controls. Good ob-
tained through use of a non -varying
load upon the power supply.

Figure 2 is an illustration of the
RCA TRK electrostatic picture tube
high voltage power supply system. The
high voltage rectifier is a type 879
diode which uses a directly heated
cathode and plate cap. The a -c voltage
applied to this tube comes from the
secondary winding; the other end of
this winding does not go to ground
but instead to the filament of the
Kinescope and then to ground through
the Brightness Control. The cathode
and heater of the Kinescope are tied
together as shown. A simple RC net-
work is used as a filter, and the ac-
celerating potential as well as the
potentials for the other electrodes are
taken from a bleeder network. Ver-
tical and horizontal centering volt-
ages, applied to the deflection plates,
are taken from controls in parallel
with the portion of the bleeder. This
high voltage output is 3000 volts and
the focus voltage is approximately 500
volts. Transformer type voltage doub-
lers have also been used as high
voltage sources. These provide an in-
creased voltage output with a given
winding.

Today's television receivers use a
high voltage system which is quite
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different from the one just described,
The transformer type of power supply
is expensive because of the large num-
ber of turns needed on the secondary
and this type of power supply has an
element of danger as has been pointed
out.

Other High Voltage Systems

One type of high voltage supply uses
a low voltage rectifier to provide plate,
voltage to some type .of oscillating
system. This oscillator may be either
the Horizontal Sweep Output tube or
some type of a -c source other than
the power transformers. A voltage
step up is obtained through a trans-
former and this high voltage is then
rectified by means of a separate diode.
Because this high voltage diode oper-
ates on a higher frequency than 60
cycles many circuit modifications are
possible. The filter network can be
made much smaller and also much
safer since the current drain is defi-
nitely limited to a non -fatal value,
Where a separate oscillator is used to
supply'the high voltage rectifier, this
oscillator may be of the r -f variety.
In this case, tuned circuits may be
used to increase voltage amplification.
Where the horizontal output tube is
used as the source of the oscillation,
an additional winding is used to in-
crease the voltage applied to the diode.

In a television receiver using mag-
netic deflection, the deflection coils
are inductively coupled to the hori-
zontal output tube. The purpose of
the horizontal output tube is to pro-
duce in the horizontal sweep coils a
saw -tooth sweep current. When the
cathode ray beam is being moved
across the tube face, a saw tooth
current is built up in these deflection
coils. The output tube is not conduct-
ing during the retrace or fly back time
and the magnetic field built up by the
deflection coil collapses. This rapid
change in the magnetic field produces
a very high voltage pulse across the
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A.G.

60 rs.,

879

0

33 K

0

LOW
VOLTAGE
SUPPLY

AND
FILAMENTS

470 K
>- 3000 V.

47K
TO C.R.T.

0.15 47K
TO

> CENTERING
CONTROLS560 K

680 K
.05 FOCUS

( 500 V. D.C.)
400K

>-
TO330 K

300 V.

Filament of C.R.T.

X

To Cathodo.*_.
of C.R.T.

150 K
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100 K

Fig. 2-RCA -IRK high voltage power supply

deflection coil. A damping tube is
used across the deflection coil in order
to remove this voltage peak as soon
as possible. It is this voltage peak
caused by the collapse of the magnetic
field in the deflection coil, during the
retrace time, which is the source of
power for the high voltage system.

The horizontal output transformer
has a step down ratio from the
primary to secondary because the
relatively high impedance of the hori-
zontal output tubes must be matched
to the low impedance of the deflection
coils. Thus, there is a step up in
voltage, due to the turns ratio, in
going from secondary to primary. An
additional section of primary winding
is used for the high voltage which re-
sults in a further increase from sec-
ondary to primary. This is illustrated
in Fig. 3, showing the horizontal out-
put tubes, the output transformer and
the high voltage power supply.

When the magnetic field in the de-
flection coil collapses at the end of a
horizontal trace, a very large voltage
is built up because of this inductive

DRIVING
PULSE

-3- -I

HORIZONTAL
OUTPUT

6BG6-G

134 V.

-100 v + 330 V.

1 B3 GT/8016

3.3 IL

TO
HORIZONTAL
DEFLECTION

COILS

1.0 MEG.

500
MMFD.

+9000 V.

Fig. 3-Horizontal flyback h -v power supply

decay. This voltage is of course also
applied across the secondary of the
horizontal output transformer. Since
there are a greater number of wind-
ings on the secondary than on the
primary, this voltage is stepped up by
the transformer action betwden the
secondary and primary windings. In
order that this voltage increase may
be even higher, the additional primary
winding is used for the high voltage
pulse as illustrated. During the period
of the electron beam retrace, a very
large voltage pulse is present across
the primary of the horizontal output
transformer.

Projection Receiver High Voltage
The use of a special cathode ray

tube of the 5TP4 type for projection
television receivers, brings with it the
problem of a high voltage power sup-
ply. These kinescopes need a supply
of about 30,000 volts for the very
bright image which they produce. A
brighter screen means that there must
be a higher voltage supply than is
normal with the direct view tube. If
a high voltage transformer of the
ordinary type were to be used, it
would have to have a great number of
windings on the secondary. This
would mean that such a supply would
be very expensive and also very bulky.
There are different methods which
are used to produce the very high
voltages needed for projection tele-
vision receivers,

Because of the extremely high volt-
ages needed for projection television
picture tubes voltage triplers are in
very wide use. These work on the
principle of charging a string of three
condensers each to nearly the peak
of the applied signal. The voltage out-
put is taken across the three con -
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Fig. 4-Voltage tripler circuit

densers in a series which effectively
triples the peak of the applied voltage.

Corona Effect
The very high voltage used in the

power supply systems of projection
receivers have some unique problems.
Special insulation is needed to pre-
vent a breakdown and short between
two points which have a great dif-
ference of potential. Another difficulty
is corona or ionization which causes
the air to become a conductor. Where
a great difference in voltage exists
between two points there is an ioni-
zation effect; this is only noticeable

where the voltage difference approach-
es values near 10,000 volts. Because
of this voltage difference the air be-
comes ionized just as the gas in cer-
tain gas -filled tubes becomes ionized
under the proper conditions. The air
is broken down into ions and elec-
trons which makes the air become
a conductor. A blue glow may be
noticed and flashes on the picture
screen will give evidence of this con-
dition.

Corona is more marked where the
surfaces are small or sharp; hence
sharp edges are to be avoided. Plastic

covers are sometimes used over the
ends of condensers and resistors to
prevent corona. Parts with a large dif-
ference of potential are to be kept
separated or well insulated to prevent
losses of this type.
RCA - 648 PTK - (8PCS 41)

This circuit is an illustration of an
inductive kickback voltage multiplier
using the horizontal output trans-
former. This transformer has three
filament windings which are used for
the rectifier diodes. In operation, this
circuit, Fig. 4, charges three different
filter condensers each to the peak of
the voltage applied. These three con-
densers in series make up the output
of this high voltage system. A voltage
pulse of approximately 10,000 volts
is applied to the plate of the rectifier
tube 1. This tube conducts, which
charges condenser 1 to almost 10,000
volts. Condenser 1 discharges through
series resistors 1 and 2 and then
charges condenser 2. This charge of
condenser 2 must occur when vacuum
tube 1 is not conducting. Vacuum.
tube 2 conducts because of the voltage.
on condenser 2. As tube 2 conducts,
it charges condenser 3 also to 10,000
volts. Now there is 20,000 volts be-
tween the cathode of tube 2 and
ground. This is the principle of volt-
age doubling through the process of
charging two condensers whose out-
puts are in series.

Condenser 3 discharges through
series resistors 3 and 4 and charges

[Continued on page 24]

CI
TI

02

R2

7.5

RI

LI A 2 3 1510B80 5

6Y6

=

GNDE

C

8

2

3

R4

R3

R5

05

R6

' WV
&AAAAAVVV

R7

8+

6Y6 R18

C6

Filament

Cl = 2400 MMFD., MICA, 500 V.
C2= " " "

C3 = "
C4 = 0.1 MFD., 600V. METAL
C5,C6 = .01 MFD.,600 V. PLASTIC
C7,C8 = .0051 MFD., 2500 D.C.W.V.
C9 = 500 MMFD.,MICA, 10 KV.
C10=300 " 20 KV.
C11=1000 MMFD., MICA, 300 V.
C12= 500 " 20 KV

R19

R11

R20

8016

V4

8016

R17

7 2

R16 L2
L

1.411 7

R15
R22 R23R21 R24 R25

R14 FOCUS
R10 = C7 C9

Ca

R1 = 22,000 OHMS, 1W.
R2, R3 = 470 OHMS, I W.
R4, R5= 100 " "

R6,R7 = 22,000 OHMS, 2 W
R10= 100,000 OHMS, 2 W.
R11 = 5 MEG. POT., 2 W.
R13 =100,000 OHMS, 2 W.
R14 TO R25 Inclusive =

1 MEG., 1 W. Each.

T1 = R.F. TRANSFORMER

VS

L3
10 -0 -VT,

1.4n T

8016

C11

1(V-- -L4

11.4.11. 7 A, R13'f -C)

11.03.2 7 C12

L1A, L18 = R.F. CHOKES
L2, L3, L4 = FILAMENT TRANSFORMERS
P1 = 6 -PRONG PLUG

Fig. 5-UST high voltage power supply

RADIO SERV'CE DEALER s JULY, 1949 13



KO Quality
TUNER

ANALYSIS
I. H ARK WELL

Espey Model 513 chassis

Beginning a new series on high quality tuners

N an endeavor to aid dealers harried
by discriminating customers who

recognize and seek quality reception,
an analysis of several high quality
commercial products is in preparation.
One worthy offering in each field and
price class will be discussed in such
a way that dealers may use the data
for reference when confronted with
queries. Since but a few equipments
can be discussed in this limited series,
apologies are extended to all worthy
manufacturers whose products are not
included.

This, the first in this analytical
series, deals with one of the simpler
AM-FM tuners in the sense of
equipment involved. Excluding the
tuning indicator its tube complement
totals only ten. Three of these do
double duty as detailed herein.
Tuner Characteristics

The most important characteristics
of a modern tuner, some of which are
good but some of which are still bad,
fall under the following list;-Sen-
sitivity, Selectivity, Fidelity, Noise
Content, Power Capacity, Distortion
and Response to Spurious Frequen-
cies.

From all of the above the most
kicked around term is "Fidelity."
It's a good word but terribly abused.
We therefore shall use the term "High
Quality." More and more this term
"Spurious" is rearing its ugly head.
Respect it. It is indicative of a dis-
ease, which if conquered, results in
healthy equipment.

Digging into the meat, we have
at hand a combination of high quality
tuner (AM & FM), and following

power amplifier, up for consideration
as seen in Fig. 1 photograph. And,
since the superheterodyne AM channel
is familiar to all readers we will
leave that till last.
FM Section

The autotransformer-coupled FM
input conveys a solid signal from the
dipole antenna through inductance
L-2 of Fig. 2 , to the grid of a 6BA6.
Here it is amplified at signal fre-
quency. The tuned circuits for this
initial r -f tube are independent of a
similar r -f stage for the AM channel.
Image and noise interference is held
to a minimum. As can be seen from
the sketch, mechanically ganged tun-
ing includes the 604 oscillator tank
circuit along with the input and out-
put circuits of the 6BA6. Signal from
this r -f output passes directly to one
set of grids in the 6BA6 FM mixer
tube (V-7).

The use of this pentagrid mixer
6BE6 affords a means of isolation
between the incoming FM signal and
the oscillator output voltage from the
604. The latter voltage is fed via
resistors R603 and R604 to a second
grid input of the tube. When this
method is applied in preference to
the use of a triode tube as mixer,
spurious interaction between FM and
oscillator signals is held in cheek.
The importance of correction here is
great. When tuning of the mixer grid
creates a condition called pulling the
direct result is a change in oscillator
frequency. Such pulling must be mini-
mized because the stability of a high
frequency tuner depends upon the
stability of the associated oscillator.

When a 6BE6 pentagrid mixer is
used, the oscillator output is intro-
duced into the electron stream of the
tube through the injection grid. Fol-
lowing this action any tuning of the
signal grid circuit can have but little
effect upon the oscillator frequency
because of isolation and the fact that
the oscillator injection grid is usually
at or near ground potential.

From this point forward the trans-
lated signal from the mixer is passed
through the 10.7 megacycle section
of a common 6SG7 intermediate stage.
Tunable core i-f transformers shunted
by fixed capacitors provide for any
alignment requirement in this stage.
Similar coupling and tuning is used
for entrance to and exit from this i-f
stage. It is not uncommon today to
find a common tube serving both the
10.7 megacycle and 455 kilocycle func-
tions at this point in commercial
receivers. However the indicated
shielding between transformers and
other components, as shown by the
dotted lines, is highly important
despite the common tube. Unwanted
regeneration is often experienced ad-
jacent to these tuned circuits. Proper
shielding and regard for level dif-
ferences where undesired coupling
may occur has been considered in de-
sign. Amplification is held to a point
where no cross -over can occur. There-
fore when components are replaced,
true duplicates should be used and
wiring should not be altered.

For the FM channel only, an ad-
ditional 6SH7/i-f, or 10.7 megacycle,
-cage is added to increase the signal
-Trength and this V4 tube serves as a
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detector driver for the modern trans-
former coupled Ratio -Detector cir-
cuit. The 6AL5 which serves as the
Ratio-Dectector is a miniature double
diode designed especially for high
frequency operation having a resonant
frequency per unit or side of approxi-
mately 700 megacycles. Each diode
is completely separated from the other
by an internal isolation shield which
is grounded.

The 6SH7 conventionally drives the
6AL5 through the primary of a triple
winding transformer T-7 used for the
ratio function. The tuned secondary
feeds one cathode and the unmatched
anode or plate. The third winding
tapped to but a ratio of the secondary
voltage, and delayed in phase relation
by a 250 Nif capacitor C-406, other-
wise feeds the second plate matched
opposite to the initial cathode previ-
ously fed by the usual secondary wind-
ing. A dividing network comprised of
capacitor C-407 and resistors R-408
and R-409 will be seen from the
schematic to supply power to the
6AL5 elements. Also through this net-
work a link is established between the
third winding and the second or re-
maining cathode in the 6AL5 duo -
diode.

This same third transformer wind-
ing, through the rear wafer of the
switching system, feeds the audio grid

of the 6SQ7 where AVC is established.
The resultant amplified audio output
terminates in audio output jack
(X904). However, the signal can be
equalized before reaching the output
jack by either the treble or bass filters
shown in the schematic. Pre -emphasis
in the transmitted signal and tone
control compensation is thus at hand.

Within this rather tricky ratio de-
tector circuit final demodulation of
the original FM signal takes place.
Compared to other detectors the sen-
sitivity of a diode is low but in this
case adequate signal is applied. The
important point is that its linearity
is good and its signal handling
capability is high. Because of their
qualities duodiodes are commonly used
as video detectors.

The final FM output may be intro-
duced into any high quality amplifier
but the plug and sockets shown are
intended for inclusion of the Espey
Model 514 amplifier whose description
follows shortly.

AM Section
The broadcast channel extending

from 535 kc through 1720 kc employs
a superheterodyne circuit whose in-
put is fed by a low impedance loop
antenna. Provision is of course made
for an external antenna when desired.
However, it is important to remember
that whenever an outside antenna is

used the loop should not be discon-
nected. It is wired in as an integral
part of the r -f input.

One 6BA6 gang tuned r -f stage,
provides isolation from spurious in-
terference and adequate signal voltage
to the local oscillator -converter cir-
cuits which follow. For this function
a 6BE6 pentagrid mixer is used as
shown in Fig. 2. Its plate ootput is
conventionally coupled thru a per-
meability -tuned 455KC transformer
to the common r -f stage which em-
ploys a 6SG7. The product of this
tube through transformer coupling
and the rear wafer section of the
switching system is fed to the 635
detector and the 6SQ7 for AVC
control.

The final audio signal again derives
benefit from treble and base equali-
zation (as in the FM comparison)
before reaching the final audio output
jack whence available for further am -
(X701) plus a test and alignment
plification. A phonograph input socket
socket (X903) both appear at the
rear of the tuner chassis. An external
source of power supply is required for
this tuner.
Associated Amplifier

Often a manufacturer's slight re-
gard for the production of an audio
amplifier whose capabilities merit the
descriptive term high quality proves
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Fig. 2-Circuit diagram of Model 513 Espey chassis
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an expensive bottleneck to the trade.
At best the requirements honestly
placed upon truly high quality audio
amplifiers are still far from great
when compared to the wider spectrum
requirements considered normal for
video amplifiers. Fortunately a grow-
ing consideration for the less exacting
demands of present FM Sound Chan-
nels has hammered home the fact that,
no colossal tuner, regardless of price,
is any better than the audio amplifier
which it feeds.

Fully realizing the necessity for a
following amplifier capable of meeting
wide spectrum requirements, this firm
has designed their model 514 amplifier
especially for use with the 513 tuner
chassis just described. The amplifier
response is flat since equalization is
provided in the tuner. Of course, it
will serve equally well in coordination
with other qualified tuners when
its input connections are propedly
matched. As can be seen from the
schematic of Fig. 3, its output pos-
siblities are flexible enough to handle
individual or combination outputs
varying from 4 through 500 ohms.
When powered from. a 105/125 volt
50/60 cycle a -c supply this amplifier
consumes approximately 150 watts.
The power output is approximately
25 watts: The full benefit of four
6V6GT beam power tubes is achieved
within this amplifier. Two well bal-

anced pushpull stages are connected
in to adequately
drive any reasonable loudspeaker load.

The first 6J5 audio voltage stage,
seen as V-4 in the top left of the
schematic, is capacity coupled through
C-2 to drive the upper 6V6GT beam
power tube in the following balanced
stage. In addition this first upper 635,
through a compensating drop in re-
sistor R-7 also feeds the grid of the
second or lower 635 in the input sec-
tion. Here the necessary phase in-
version takes place so that when the
plate of this inverter is capacity
coupled to the grid of the second or
lower 6V6 the signals upon the grids
of the companionate 6V6s have the
proper out -of -phase relationship for
pushpull amplification.

Prior to and beyond this first push-
pull pair of 6V6s balanced values of
resistors and capacitors appear very
prominently. Particularly it should
be noted that resistors R-10 and
R-171 are identical in value and fed
from the same point. It follows then
that the signal input grids of the two
upper 6V6s (V-2 and V-3) are identi-
cally fed. Furthermore, since their
other similar elements are strapped
together, these two tubes operate
in parallel.

The same holds true for the two
lower 6V6s in the diagram. Their
similar dements are strapped and

resistors R-11 and R-14 are also
identical in value. Now these two in-
put grids are also fed from a common
point but their signal, having been
inverted through the second 6J5, is
of proper relation for completion of
parallel pushpull action by the high-
ly efficient 6V6 beam power tubes.
The constantly and carefully matched
values of opposing or corresponding
components throughout this amplifier
set up a condition of stability which
lends itself to further gains derived
from its final feature,-inverse feed-
back. To augment this stability se-
lected "matched" tubes should be em-
ployed in each of the 6V6 stages.

In the output section of the sche-
matic (Fig. 3), we see a 100 ohm IA
watt resistor (R20) connected to the
4 ohm transformer secondary final
output. We see further that the other
end of .R20 finds its way completely
back to the cathode resistor RS of the
initial 6J5 input stage. Through this
circuit a chosen amount of negative
feedback is applied to the entire am-
plifier.

The value of R20 is calculated to
to form a voltage divider with R2 of
the initial 6J5 input stage. Proper
values here determine that fraction
of final output voltage which will ef-
fect the most quantity of
feedback. To insure stability these
critical resistors (R20 and R2) are
both of IA. watt rating. The extended
range of reproduction derived from
properly controlled negative feedback
amplifiers is too well known to war-
rant discussion here.

Whatever tuner be used to drive
this amplifier, a short shielded cable
should be used for connection and
mated to the concentric audio input
socket X41. Long cable connectors
will introduce a loss in high frequency
reproduction. All connectors should be
clean and solid for insurance against
foreign pickup. A good, common
ground should be solidly maintained.

Power Supply
The power supply shown included

within this beam powered amplifier
chassis embraces two 5Y3GT recti-
fiers connected as shown in the sche-
matic. These adequately serve the
model 513 tuner described earlier in
addition to the amplifier requirement.
Individual filtering takes place in two
locations. One filter comprised of
capacitors,C7A and C7B plus resistor
R9 cares for, final 6V6 plates through
the output transformer CT -1 primary.
The drop through R19 supplies the 4
screen grids of the 6V6 tubes.

[Continued on page 221
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Afew radio service dealers also
are licensed radio amateurs.

These men have first-hand acquaint-
ance with the problems arising from
a ham transmitter that interferes with
neighboring receivers. A great many
more servicemen have had no experi-
ence with amateur stations. To them,
ham interference definetely is not an
old story. Heretofore, the radio service
dealer has not been called upon often
to eliminate ham interference. But
the wide use of television has altered
that situation.. TV set owners are
more critical, chiefly because the eye
will not tolerate interference which,
unless it is very severe, the ear quick-
ly learns to ignore in ordinary radio
reception

Amateur television interference (T -
VI) is of as serious concern to the
ham station owner as to the installer
and user of a television receiver. It is
sufficiently important that one pub-
lisher has brought out an entire book-
let explaining the nature of TVI and
methods of eliminating it.' Also, the
Radio Amateur's Handbook published
by the American Radio Relay League,
official national association of trans-
mitting amateurs, devotes space to a
discussion of TVI. Unlike some other
forms of television interference, ama-
teur TVI usually can be more effec-
tively dealt with since it is possible
to enlist the aid of the party causing
it.

The purpose of the following dis-
cussion is to introduce the radio serv-
ice dealer to suggested methods of
handling amateur TVI cases. Un-
doubtedly, all servicemen will be called
upon more frequently to deal with
this trouble as the number of TV
receivers in use continues to increase.
Hundreds of amateur stations operate
in each of the larger cities and each
of these stations is a potential dis-
turber of TV reception.

Nature of Amateur TVI
We have seen numerous installa-

tions where a TV- receiving antenna
is next door to a ham transmitting
antenna. It is almost inevitable that
TVI should result in such a situation.
This condition is pretty much the same
as living next door to a broadcast sta-
tion. It is possible also for a ham sta-
tion to interfere with TV receivers
on the other side of town.

Amateur TVI, like other kinds of
television interference, can, and does,
take a number of forms ranging all
the way from distorting or cross -
barring the picture to completely
blanking -out the screen. The stronger
the interfering signal or the closer the
ham station to the TV receiver; the

AMATEUR TVI
by RUFUS P. TURNER

The nature of television interference (TVI) as
caused by the amateur is discussed in this article.

CHART I.

TELEVISION AMATEUR BAND (S) MOST LIKELY TO

CHANNEL CAUSE HARMONIC INTERFERENCE

2

3

4

5

6

7

8

9

10

11

12

13

10, 11, 20, meters
none
20 meters
11 meters
10, 11, 20 meter -
10 meters
none
11 meters
11 meters
6, 10 meters
6, 10 meters
6 meters

Chart I-Amateur bands most likely to cause TVI

more pronounced will be the disturb-
ing effects. Amateur stations employ
either voice or telegraph transmis-
sions. When voice (phone) is used,
the carrier is kept on during an entire
transmission and any resulting TVI
will be present during the entire peri-
od. When telegraphy (code) is used,
the carrier is switched on and off to
make the dot -and -dash signals and
any TVI resulting from this sort of
transmissions accordingly will start
and stop, more or less rapidly.

Most amateur TVI undoubtedly
reaches the receiver by way of the lat-
ter's antenna and is due to harmonics
of the amateur transmitting frequency.
Chart 1 shows which amateur bands
are most likely to produce harmonic -
type interference in the 12 TV chan-
nels now in use. If you know of near-
by ham stations operating on the bands
shown, you may expect trouble in the
indicated TV channels. This chart
assumes, of course, that the amateur
station is not operated outside the fre-
quency limits of the assigned amateur
bands. The information given in Chart
1 will be helpful both to the service-
man and to the amateur operator. For
example, this chart shows that a near-
by ham transmitter operated in the
20 -meter band may be expected to

cause interference on channels 2, 4,

and 6 unless effective steps are taken
at the offending transmitter to sup-
press harmonic radiation.

A second type of amateur interfer-
ence (arising especially from 80 -meter
ham transmitters) may enter the TV
receiver through the latter's video
channel or through the sound i-f
channel. This type of interference,
while reported in some quarters, is
not common, unless a nearby high-
powered transmitter is the offender,
because good shielding usually is em-
ployed in the video stages. When this
type of interference is present, it may
be spotted by the fact that it is not
tunable, showing up on all channels,
usually with equal intensity.

In a third type of amateur TVI,
the offending signal arrives over the
a -c power lines from which it is cou-
pled into the receiver. This type of
interference, like that discussed in the
preceding paragraph, undoubtedly
will be amplified in the video channel
of the receiver and consequently will
be present on all 12 channels.

TVI arising from an amateur sta-
tion located at a good distance from
the TV receiver occurs most often in
TV "fringe areas" where the intensity
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of the received TV signal is only 500
microvolts per meter, or less. When a
good,. strong TV signal is received, any
amateur interference usually arises
from nearby stations.

Identifying Amateur TVI
Unquestionably, the amateur is

blamed for a great deal more inter-
ference than he actually causes. In
some localities, he is the innocent butt
of complaints which should be directed
toward medical equipment, industrial
machinery, household electrical appli-
ances, automobile ignition systems,
and faulty power equipment. The serv-
iceman consequently should establish
first that a certain type of television
interference really is due to amateur
transmissions before assailing a par-
ticular ham.

The job of identifying amateur TVI
is not always easy. When the inter-
ference is caused by code signals, this
fact might be established by the rhyth-
mic manner in which the picture ap-
pears and disappears. In some cases,
the effect may be so pronounced
that the serviceman (if he understands
telegraphy) can read the code sig-
nals blinker -fashion" from the flick-
ering TV screen and thus find the
call letters of the interfering ama-
teur station. When amateur TVI is
due to a strong phone signal, how-
ever, the picture may be knocked com-
pletely off the screen for relatively
long periods. In cases where the screen
is not blanked out in this manner, a
modulation bar -pattern may appear.
If the interfering phone signal is suf-
ficiently strong, with respect to the
TV signal, it may be possible to listen
to it with an ultra -high -frequency
receiver, such as the National One -
Ten, tuned to the TV picture channel
involved, and in this manner to dis-
cover the call letters of the interfering
station.

The serviceman's first step will be
to locate nearby amateur stations if
he is unable to discover the call let-
ters, since the nearest stations are most
apt to be the offenders. The addresses
of local amateur stations may be found
in the Radio Amateur Call Book ob-
tainable at radio stores handling ham
supplies and at most public libraries.
If a serviceman is able to determine
the call letters of an interfering ama-
teur station but does not have a call
book available, the name and address
of the station owner may be obtained
from the nearest office of the Federal
1"Television Interference. Its Causes and
Cures." 50c. RADIO MAGAZINES, INC.
342 Madison Ave., New York 17, N. Y.

2The Editor has included two typical trans-
mission line wave traps for this purpose.
See Fig. 1 .

Communications Commission. Most
hams are known also to the salespeople
at local radio stores, especially supply
houses for ham gear.

How to Handle Amateur TVI
When TVI definitely has been traced

to an amateur station,- the serviceman
should contact the owner of the sta-
tion and enlist his aid in cleaning up
the nuisance. The F. C. C. expects
the amateur to offer his cooperation in
such cases. And the amateur is well
versed in the proper steps which he
must take to eliminate interfering
signals emanating from his' transmit-
ter. He will do his part gladly.

When the TVI is not the result of
faulty operation of the amateur trans-
mitter but is due mainly to the near-
ness of the transmitter to television
receivers, it undoubtedly will be neces-
sary to install one or more small wave -
traps in the antenna lead of the TV
receiver, right at the receiver.2 When
the installation is made properly,
operation of the TV receiver will not
be impaired. Each of these traps will
remove only one offending signal, or
at best only a very narrow band of
frequencies. The installation of such
wavetraps or interference filters should
be made by the serviceman, but the
amateur will work closely by making
test transmissions for adjustment of
the devices or by advising the service-
man what frequencies should be trap-
ped and how the wavetraps should be
designed (or selected from catalogue
items) and installed.

Obstinate cases of amateur TVI
resulting from picking off interfering
signals by the TV set wiring, especial-
ly the video amplifier wiring, may re-
quire extra shielding of the TV re-
ceiver by means of grounded, close-
mesh copper screen -wire tacked all
around the inside of the receiver cab-
inet. Installation of a metal bottom
plate, when the chassis does not al-
ready have one, also has been reported
to help in this instance.

A high -voltage mica bypass capa-
citor connected from each side of the
power line to a good earth ground
such as a cold water pipe) at the elec-

tric meter in the place where the TV
set is used, and also from each side of
the power line to grounded chassis in-
side the TV receiver (if line bypass
capacitors are not already installed in
the set) will eliminate or reduce in-
terference coming in over the power
lines. The proper capacitance of these
capacitors must be determined by cut -

and -try at each individual location.
In most cases, however, the capaci-
tance will not be greater than 0.05
microfarad and can be obtained by
connecting several capacitors in paral-
lel for the higher values. In stubborn
eases, it may be necessary to install
power -line -type r -f chokes in each leg
of the power line, often in addition to
the bypass capacitors. Suitable chokes
of this type are manufactured by the
J. W. Miller Co. and by Meissner
Manufacturing Co.

Finally, the amateur is interested in
maintaining good relations with his
neighbors, more so than most non -
radio persons think. He wants to live
side -by -side on good terms with private
radio receivers of all kinds, including
TV. So he is willing to shift his trans-
mitter to non -interfering frequencies
or even to observe self-imposed silent
hours, keeping off the air altogether
from 8:00 to 10:30 P. M. local stand-
ard time and on Sunday mornings,
when all efforts fail to remove his
interference from a modern set of
good design.

The amateur desires to cooperate
with the service dealer in matters of
TVI. Consequently, when you have
located a case of amateur TVI, do not
hesitate to get together with the ham
who is causing it. TVI is a far sharper
stone in the ham's shoe than ordinary
broadcast interference ever was, and
he. is most anxious to collar this ghost.
but good!

TO
ANTENNA

TO
ANTENNA

TRANSMISSION
- LINE

RECEIVER
CHASSIS

ANT.

..14 WAVELENGTH OPEN
LENGTH OF TRANSMISSION

LINE TUNED TO OFFENDING
SIGNAL OR ITS HARMONIC

.7=

TRANSMISSION
LINE

RECEIVER
CHASSIS

ANT.

-1/2 WAVELENGTH
SHORTED LENGTH OF

TRANSMISSION LINE
TUNED TO OFFENDING

SIGNAL OR ITS HARMONIC

Fig. I- methods of reducing TVI by means of traps
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Decca Model DP -29
An unusually elaborate dual -chan-

nel audio amplifier, particularly in
view of the simplicity of the instru-
ment, is to be found in this table
model record player. The circuit of
the a -c operated chassis incorporates
only three tubes, including rectifier.

The output tube is a 6V6, and the
circuit is conventional, as is the pow-
er circuit, employing a 6X5 rectifier.
A circuit is shown of the dual pre-
amplifier stage, in which a 6SL7 dual
triode tube is used.

Two paths are provided for the au-
dio signal through the first stage. The
output of the crystal pick-up is di-
vided, the low frequencies entering
section 1 of the tube by way of the
6.8 megohm resistor. The gain of this
stage is 12 at 400 cycles. Use of a
large coupling capacitor insures effi-
cient coupling of the low frequencies
to the output stage.

The high frequencies in the output
of the pick-up reach the grid of the
second section of the tube via a small
capacitor. Provision is made to shunt
a selected amount of the highs off, to
ground with the variable tone control.
A small capacitor delivers the output
of the treble section to the grid of the
6V6, The gain of this section is 40 at
400 cycles.

General Electric Model 250
This five tube receiver operates from

a self-contained one -cell storage bat-
tery. The tubes are the conventional
1.5 volt types. Provision is included
to charge the battery, either during
use or when the set is idle. Provision
is also made to charge the cell from
an external d -c source, such as a car
battery system.

Several interesting points appear in
the power circuits. A partial schem-
atic shows details up to the primary
of the high voltage transformer. The
B voltages are developed by a syn-
chronous vibrator rectifier.

There is a three -position, four -sec-
tion switch serving to provide OFF,
ON and CHARGE connections. One
section, marked S1, closes the primary
a -c circuit in the latter two positions.
The charging transformer, T1, deliv-
ers 5.8 volts across its secondary.

Two copper -oxide rectifiers are used
in a full wave circuit to provide 2
volts. This potential is applied to S2
and 53 sections. In the ON position
both the cell and the set are connect-
ed to the rectified voltage. In the
CHARGE position only the cell is
connected. The charging rate is such

In the same position, S.4 is found to
connect the filament network to the
2 volt source.

The 3Q5 output tube is supplied
through a dropping resistor of 7.5
ohms. Being more subject to hum and
vibrator hash interference, the other
tube filaments are provided with ad -

Partial Schematic of Decca Model DP -29 receiver

that a small amount of current flows
into the cell when the set is operating,
a larger amount when on CHARGE.

In the ON position, 52 passes pow-

ditional filtering. A dual r -f choke
serves to drop the voltage to the proper
value and suppress the hash. Capaci-
tors of appropriate value after the

115 V.
A.G.

7. 5 _0_

3Q5

1200 k
1044

EXTERNAL D.C.
CHARGING SOCKET

8.211 8.211

,Ch Ch

1 LC6

OFF
0

,ON

1LN5

0.5
0.5

0.5 -

TO VIB.
TRANSF.

Ch

0

>0
0

1LN5

Power circuit of G. E. Model 250 receiver

er to the primary of the vibrator
transformer via a filter consisting of
an r -f choke and two .5 Af capacitors.

choke sections complete the filtering
action.

[Continued on page 221
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NEW PRODUCTS

HYTRON TUBE LIFTER
Hytron Radio & Electronics Corp., Salem,

Mass., announces a new shop tool for the
service technician, a tube lifter. It lifts tubes
the easy way from the meanest sockets, GT, G,
standard, metal, and lock -in.

NEW VTVM
An unproved VTVM, the Polymeter Type

221, with range and accuracy particularly
appropriate for servicing television and high
fidelity audio circuits as well as measurement
of a wide range of voltage, current and re-
sistance values in standard broadcast receivers
and many types of industrial electronic equip-
ments has been announced by the Radio Divi-
sion of Sylvania Electric Products Inc., 500
Fifth Avenue, New York, 18, New York.

NEW "BREAK-IN" DESK STAND
A new type Touch -to -Talk Desk Stand that

fits any microphone with standard %"-27 stand
coupler is announced by Electro-Voice, Inc.,
Buchanan, Michigan. Provides versatile, ef-
fortless Touch -to -Talk operation in communi-
cations, paging, dispatching and public ad-
dress.

MICROVOLT SIGNAL GENERATOR
This new Model 292X, Signal Generator, just

announced, covers both upper channel TV and
mobile band frequencies on fundamentals. The
manufacturer states that its major use will
be in the coverage of mobile band frequencies
for taxicabs, police departments, railways,
ships, etc.

NEW CARTRIDGES
Shure Brothers, Inc., Chicago, Illinois, an-

nounced the new exclusive "Vertical Drive"
series Crystal Phonograph Cartridges. They
were developed to meet the strict requirements
of high compliance and fidelity needed for the
new fine -groove records.

NEW 5" SPEAKER
A new five -inch PM speaker and universal

chassis mounting brackets for all 4, 6, and
5% -inch G -E speakers are now available from
the Receiver Division of the General Electric
Company at Electronics Park, Syracuse, N. Y.

MIDGET VOLUME CONTROL
The 15/16th In. size volume control makes

it possible for the service man to use the Mal-
lory Midgetrol on portables, automobile radios
and small AC -DC receivers.

NEW ANTENNA FOR TV
Dick Moss, television engineer, flicks up

dipole in assembly operation of Ward Minute
Man antennas. (Model TV -46) (Left)

A few seconds later and Dick snaps the
high frequency dipole into position. It costa
only 6c in labor to assemble this Ward Minute
Man antenna. (Right)

NEW TV -FM SWEEP GENERATOR
The Triplett Electrical Instrument Co., Bluff-

ton, Ohio, announces a new TV -FM Sweep
Generator with large Marker dial mirrored for
easy reading and greater reset accuracy pro-
viding a complete service laboratory for TV
& FM servicing and other electronic require-
ments.

!RCA

ACA

NEW TV INDOOR ANTENNA
Technical Appliance Corporation, Sherburne,

N. Y., pioneer manufacturer of TV antennas,
has announced the first Taco indoor TV an-
tenna known as Catalog Number 976.
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ON AC

VOLTAGE MEASUREMENTS

In television servicing, the importance of dis-
tinguishing between RMS, peak, and peak -to -
peak electrical values is not always realized.

RMS values, long in use by the electrical in-
thistry, provide a method of measuring ac cur-
rent and voltage values so that the values ob-
tained represent the same power in a pure
resistive load as would be obtained with the
same values of dc voltage and current.

Experienced technicians know that peak and
peak -to -peak values are frequently more im-
portant in television circuits than are RMS
values. Teak voltages operate to trigger dis-
charge tubes, to control local -oscillator fre-
quencies, to intensity -modulate the kinescope,
and to perform other important functions.
Peak -to -peak values are used to measure gain
or loss in deflection, synchronizing, and video
circuits.

The distinction between RMS, peak, and
peak -to -peak values is illustrated in Fig. 1 for
a sine wave. Fig. 2 illustrates one kind of a
complex wave and shows how peaks above and
below the reference line add up to give the
peak -to -peak voltage. No RMS value is shown
because the RMS value of a complex wave has
little significance in service work.

Most service voltmeters are calibrated to in-
dicate the RMS values of sine waves. From such
values, the peak and peak -to -peak values of sme
waves can be easily determined from the con-
version factors given at the end of this article.

An oscilloscope provides the maximum amount
of information because it displays the instanta-
neous voltage values at any point on the trace.
Peak values above and below the reference line,
and the peak -to -peak value, can be read directly
from the trace.

IA14 VOLTs fi
(PEAK) I VOLT

(RMS)

VALUES

2.83 VOLTS
ABOVE

(PEAK TO REFERENCE

PEAK) LINE

REFERENCE LINE

1.414 VOLTS
(PEAK)

VALUES
BELOW
REFERENCE

LINE

FIG. I PURE SINE WAVE

7 VOLTS
(PEAK)

II VOLTS
(PEAK TO PEAK)

REFERENCE
LINE

4 VOLTS
(PEAK)

FIG. 2 COMPLEX WAVE

If the oscilloscope has been calibrated with a
eine wave of known peak -to -peak voltage value,
it is evident that a transparent graph screen
can be used to determine the individual peak,
peak -to -peak, or instantaneous voltage values
of a complex waveform.

The factors given below show the relation-
ships between RMS, peak, and peak.to-peak
values of sale waves:

Given
Values

Multiply Given Values by Factor to Obtain:

RMS Value Peak Value
Peak -to -

Peak Value

RMS - 1.41 2.83

Peak 0.71 - 2

Peak-
to-

Peak
0.35 0.5 -

FM
Servicing's most

modern alignment tool --

THE RCA WO -55A OSCILLOSCOPE

 For TV and FM in particular-where
precise, wide -band alignment is vital-
the RCA WO -55A Oscilloscope does the
job better because it gives an indication
of the result of an adjustment the in-
stant it is made . . . and provides a true
curve of the over-all frequency response.
In addition, the WO -55A is ideal for trac-
ing audio distortion and hum, locating
audio parasitics, checking phase shift,
measuring frequency, determining per-
centage of modulation, and measuring
peak -to -peak voltages in high -impedance
circuits.

The voltage at any point on a wave-
form can be read directly on the clip -on
graph screen. A built-in voltage source is
provided for calibration in rms or peak -
to -peak values.

A self -synchronized line -frequency
sweep is provided for visual alignment,
dispensing with the necessity.of external
sync. connections. Linearity of the trace
is unusually good, with accurate indica-
tion of the 50% and 70% points on tele-
vision rf or if response curves.

Push-pull vertical and horizontal
amplifiers provide full screen deflection

without overload, and allow the trace to
be enlarged beyond the tube face for
observation of pattern detail.

The use of RCA miniature tubes . . .

plus a new, short -neck, 3 -inch cathode-
ray tube . . . make the WO -55A equally
useful in shop or field.

The RCA WO -55A Oscilloscope is one
of seven matched test units engineered
for modern AM, FM, and TV servicing.
Get further details on the WO -55A from
your RCA Test Equipment Distributor-
or write RCA, Commercial Engineering,
Section 5 5 GX, Harrison, N. J.

SPECIFICATIONS
Deflection Factor:

Vertical Amplifier 0 47 RMS volts/Inch*
(1.33 peak -to -peak volts/inch)

Horizontal Amplifier 0 53 RMS volts/Inch*
(1.5 peak -to -peak volts/inch)

Sine -Wave Frequency Response, Both Amplifiers:
Flat Within *20% From 7 to 70 000 cps.

Useful up to 200 kc.
Sweep -Oscillator Frequency Range

15 to 50,000 cps.
Power Supply.... 105/125 volts, 50/60 cycles
Power Consumption SO watts
Dimensions w 131/2'; h. 10'; d.
Weight IS lbs.

'For Sine Waves.

Always keep in touch with your RCA Distributor

RAD/0 CORPORATION of AMERICA
TEST AND MEASURING EQUIPMENT NARA /SON. N. J.
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CIRCUIT COURT
[from page 19]

Three of the filter capacitors shown
have two leads from one plate. This
type of construction is used to min-
imize the lead inductance which
causes trouble in conventional con-
struction in this type of service.

For charging from a 6 volt d -c
source a cable with proper dropping
resistor is supplied to plug in the ter-
minals shown.

PHONO 0
RADIO

IT

CRYSTAL
PICKUP

6SQ7. 6J5 6K6

Audio Circuit of Majestic Model 8JL885 receiver

TELEVISION Service Shops . . .

End 'Fixed' Antenna Troubles!
TENNA - ROTOR

alliance
Fewer Call - Backs !
Happier Customers !
Faster Installations !
Bigger Profits !

Rotator unit-
metal enclosed

< ((<((- moisture
sealed. Size

Plastic control case
plugs into 110 volts.)>>>) >
Size 5" z 5".

Tenna-Rotor speeds TV installations-saves man-hours on the
job because it eliminates critical antenna orientation! Now, one
man does all the work-easily and quickly! In fringe or multi -station
areas, your customers get ''peak" reception, selectivity and wider
range! And it overcomes "ghosts" and variable reflection factors!
Foolproof, weatherproof, built for long life, Tenna-Rotor comes
individually boxed-complete assembly (rotator and control case)
-weighs 12 lbs.-retails at $39.95 (slightly higher west of Rockies).
Be sure to ask for genuine Alliance 4 -conductor cable with each
unit! Join the trend to Tenna-Rotor! It pays off with more sales
and faster service! Order from your jobber-NOW!

alliance motors
Alliance Manufacturing Company Alliance, Ohio
Export Department: 401 Broadway, New York, N.Y., U.S.A.

Majestic Model 8JL885

Many versions of the use of audio
feedback have been seen recently. Gen-
erally, they function during operation
of the instrument on all ranges and
uses. An exception to this rule is
found in the Majestic 8JL885.

This 8 tube, a -c operated combina-
tion employs feedback over three
stages, only when the phonograph re-
production is in use. A simplified
schematic of the audio system is
shown to illustrate the details.

One of the diode plates of the 6SQ7
rectifies the i-f signal and the resul-
tant audio appears at the RADIO
position on the function switch. The
output of the crystal pick-up appears
at the PHONO position of the switch.

The audio amplification takes place
in the triode section of the 6SQ7, a
6J5 phase invertor and push-pull
6K6 output tubes. An electromagnetic
speaker is used, one side of the second-
ary being connected to ground. The
other side of the voice coil and second-
ary are connected via a 2.2 megohm
resistor to the PHONO terminal of
the function switch. The result is to
apply feedback over the entire audio
system on PHONO operation only. It
is likely that the compensation ob-
tained is too great for use on RADIO.

TUNERS
[from page 16]

A second filter comprised of capa-
citors C5A and C5B across resistor
R15 supplies the plates of the two 6J5
tubes through the R5 and R6 voltage
divider. In case another tuner is em-
ployed, the 513 required 6.3 volt a.c.
at 3.5 amperes and 220 volts d.c. at 60
milliamperes. A power line receptacle
(X-3) is supplied at the rear of the
chassis for the drive of a phonograph
motor or similar equipment.

The combined amplifier (model 514)
and power supply is mounted within

22
RADIO SERVICE DEALER  JULY, 1949



BUY THE BEST THE V.O.M.A. THAT DOES MORE

Triplett
Model
630

$3750
Dealer Net

In the relatively short time since Model 630 was
introduced to the trade it has steadily risen to the
top in sales. The reason is obvious. Here is a Volt -

Ohm -Mil -Ammeter that does more ... has proven
components .. . and will give a lifetime of satisfac-
tion. All the engineering skill and facilities of the
industries' largest manufacturer of Volt -Ohm -Mil -

Ammeters joined forces to make it outstanding in
every way. Look over all the features and you too

will buy Model 630.

VOMA JR.-A NEW VOLT -OHM -MIL -AMMETER
Randy "POCKET-SIZE LABORATORY"
By Triplett
VOMA Jr. MODEL 666-R has many of the design features of
the popular Model 630:

1. Switch and controls flush with panel.
2. Enclosed molded selector switch.
3. Exclusive Unit construction -resistor housing integral with switch.
4. Resistors Precision wire wound and permanent film type.
5. Resistance Measurements to 3 Megohms.
6. Batteries with spiral spring contacts, easily replaced.

VOMA Jr. MODEL 666-R . $24.50
U.S.A. Dealer Net Price

Note: Model 666-HH The Original Pocket -Size Lab-still a favorite with
many. U.S.A. Dealer Net $22.00.

NOTE THESE SENSATIONAL
IMPROVEMENTS:

* Individual Scales with separated spacing are easy to
read.

* Large 5M Inch Meter In Special Molded Case Under
Panel.

* Resistance Scale Markings from .2 Ohms to 100
Megohms-Zero Ohms Control Flush With Panel.

* Only One Switch-Has Extra Large Knob 2W Long
-Easy To Turn-Flush With Panel Surface.

* Enclosed New Molded Selector Switch and insu-
lated resistor housing in unit construction.

* All Resistors Are Precision Film or Wire Wound
Types For Permanent Accuracy.

* Batteries Easily Replaced-Balanced Double -Con-
tact Grip. Spiral Spring-Battery for Ohms test due
to low drain insures shelf -life usage.

TECH DATA
D.C. VOLTS: 0-3-12-60-300-1200-6000 at 20,000 Ohms/Volt
A.C. VOLTS: 0-3-12-60-300-1200-6000 at 5,000 Ohms/Volt
D.C. MICROAMPERES 0-60 at 250 Millivolts
D.C. AMPERES 0.12 at 250 Millivolts
D.C. MILLIAMPERES 0-1.2-12-120, at 250 Millivolts
OHMS: 0-1000-10,000; (4.4 Ohms and 44 Ohms center scale)
MEGOHMS: 0-1-100 (4400-440,000 at center scale)
DECIBELS: -30 to +4, +16,+30, +44, +56, +70
OUTPUT: Condenser in series with A.C. Volt ranges
High voltage Probes available, extra; also plug-in shunts for other
current measurements to suit special needs.

Laboratory Standard Model 630-A-All scales on
this model are hand drawn and hand stepped, used
with mirror for extreme accuracies, beyond the average
servicing needs of the model 630.
Triplett Model 630-A Dealer Net $47.50

TRIPLETT ELECTRICAL INSTRUMENT COMPANY  BLUFFTON, OHIO, U.S.A.

In Canada: Triplett Instruments of Canada, Georgetown, Ontario

RADIO SERVICE DEALER JULY, 1949

TECH DATA
D.C. VOLTS: 0-10-50-250-1000-5000, at 1000 Ohms/
Volt
A.C. VOLTS: 0-10-50-250-1000.5000, at 1000 Ohms/
Volt
D.C. MILLIAMPERES: 0-10-100, at 250 Millivolts
D.C. AMPERES: 0.1, at 250 Millivolts
OHMS: 0-3000-300,000.... (20.2000 at center scale)
MEGOHMS: 0-3 (20,000 ohms center scale)
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The Model 114-005
Inline Antenna has a
single -direction radia-
tion pattern thruout en-
tire TV spectrum. No
tuning adjustments
needed.

TWO BAY
The Model 114-302A
Two -Bay Antenna sup-
plies added high for-
ward directive gain on
all twelve TV channels.
All-weather construc-
tion.

FINER PICTURE QUALITY - PEAK RECEPTION -

RUGGED ALL-WEATHER
CONSTRUCTION -

INSURANCE AGAINST
SERVICE CALLS -- -

MODERN, ATTRACTIVE DESIGN ------

NIGH, UNIFORM GAIN-
BROAD RESPONSE CURVE

NO OBSOLESCENCE AS NEW TV STATIONS ORIGINATE

Be Sure

of Best Results
with Genuine

AM PHENOL
TV ANTENNAS

The Model 114-026
Piggy -Back Antenna
consists of a high -band
folded dipole with re-
flector and a low -band
folded dipole also with
reflector. Each dipole
may be oriented individ-
ually to station direction.
The Piggy -Back receives
on all twelve channels
and is ruggedly con-
structed.

AMERICAN PHENOLIC CORPORATION
1830 SO. 54TH AVENUE a CHICAGO 50, ILLINOIS

a chassis measuring 13i/2" wide x 7%"
high by 7" deep and weighing 18
pounds. The power consumption of
the unit is approximately 150 watts.

HIGH VOLTAGE

[from page 13]

denser 4. causes tube 3 to conduct
which charges condenser 5. There are
three condensers in series each with
a 10,000 volt charge upon them. These
are condensers 1, 3, and 5 so that the
voltage output from this circuit is 3
times 10,000 volts or 30,000 volts.
Because of a slight phase shift the
actual voltage output is somewhat less
than 30,000 volts. This high voltage
is applied to the high voltage anode
of the projection cathode ray tube.
Series resistors may be used across 01
in order to obtain a focusing voltage.
There is no high voltage bleeder used
or needed in this circuit.

The frequency of the applied pulse
to this tube is 15,750 cps, which is the
frequency of the horizontal sweep.
Because of this relatively high value
of frequency, as compared to 60 cps,
very small condensers may be used of
approximately 500 /.4/.4f. In most cases
the cathode ray tube itself acts as a
final high voltage filter. There is an
aquadag coating inside the tube which
acts as a high voltage anode. Another
aquadag coating is used on the out-
side of the tube and these two coat-
ings act as a condenser with a capacity
of approximately 500 AiLf. The glass
wall of the tube acts as a dielectric
for this condenser.
United States Television

U.S.T. uses a different type of high
voltage source which has a separate
oscillator for this purpose. This is
shown in Fig. 5. Operating at a fre-
quency between 50 and 200 kc, this
oscillator uses two pentodes in paral-
lel; the tuned place circuit is the 0.4
ohms section of T1, the 7.5 ohm sec-
tion is the grid winding used for
feedback. This oscillator produces a
strong r -f signal which is coupled to
the secondary. This winding is a step
up and resonates with its own dis-
tributed capacity at the resonant fre-
quency. A large voltage is obtained
in the secondary winding due to the
turns ratio and the high L to O ratio.
By these means the oscillator can
deliver about 10,000 volts to the recti-
fier diodes.

These three tubes are designed to
triple the applied voltage to give this
circuit an output of 30,000 volts. As
the sine wave is applied, VS conducts
as its plate is made positive and con-
denser 09 is charged to 10,000 volts.
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New baby in a proud family   
5"ROUND PM
LOUDSPEAKER

THERE'S always something new and better in the
G -E Speaker Line-Now it's the G -E 5" Round

-specifically designed for service replacement!

Naturally it has the quality you expect of a General
Electric Speaker - sturdy all -weld construction,
rock -steady G -E Alnico 5 magnet-plenty of power,
sensitivity, fidelity! Give your customers the best-

that G.E. gives you! See your G -E parts distributor
and stock up today.

Of course it has the famous G -E Aluminum Foil Base Coil! Not

subject to warping resulting from high humidity. Provides
much higher power handling capacity. P. S. All G -E Speakers

have this Metal Base Voice Coil-don't forget that!

FRU-with all 4", 5" and 51/4" G -E Speakers!

Chassis Mounting Brackets
Save time, money and

materials for the hard-
working serviceman!

Well, now, here's the story. With
the serviceman in mind, G. E.
has cooked up these neat little
mounting kits to save your tem-
per and please your customers.
They're adjustable-up, down or

sideways, for simplified mount-
ing of speakers in small working
areas. Less work for you-and a
cleaner job for that important
fellow-your customer. The
brackets are FREE with every 4",
5" and 51/4" G -E speaker you get
from your G -E distributor or
jobber. General Electric Com-
pany, Parts Section, Electronics
Park, Syracuse, New York.

ca/iyuipive coyleckwe

GENERAL ELECTRIC
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ASK THE MAN ON THE ROOF
WHY HE PREFERS SOUTH RIVER MOUNTS
The New South Riifer

DUO -MOUNT
ANTENNA BASE

Model No. DM 37
(Pat. Pending)

Installation
men will al-
ways specify
South River
because on the
job their Ex-
clusive, Qual-
ity Features
save time and
work. This
means low
cost installa-
tion. The man
on the job
knows and
cares about
quality.That's
why he insists
on South
River Mounts.

Holds tubing from 5/8"to ph,
0. D. Made of riveted steel in
hot dipped, everlasting gal-
vanized finish. Features spe
cial "U" bolt.

NEW List Price $4.25
Individually Boxed

The Original South River

CHIMNEY MOUNT
ANTENNA BASE

Model No.- SR10
(Pat. Pending)

The Aristocrat .of 'Antenna Bases

Holds tubing from 1/2"
to 1'/i" 0. D., pipe from
1/4" to 11/4". Exception-
ally durable. The four
eye bolts enable straps
to be tightened evenly.
Also available in. two
sections if requested.

List Price $7.50 Individually Boxed

Both mounts can be installed in minutes by one man with no special tools.

Write for full information
on our line of wall brack-
ets, vent pipe mounts and
accessory supplies.

SOUTH RIVER"
METAL PRODUCTS COMPANY, INC.

SOUTH RIVER, NEW JERSEY

Ideal for Stocking or Selling Small Parts.
Cabinets embossed for convenient stacking.

 Heavy steel, electric welded-brown hammer-
loid finish

 All cabinets 161/4" wide -8" high -10" deep
 3 drawer depths -11/4"-1 7/8"-21/2"
 Card holders and pulls on each drawer

No. 60 - 6 drawers: 2 - DA" deep with
removable dividers. 4 - 21,4,i deep, no

dividers.

No. 100 - 10 drawers: all 1%' deep with removable
dividers.

No. 80 - 8 drawers: 4 - 11/1" deep with removabledividers, 4 - 17/8" deep with removable dividers.
See Your Jobber or Write:

BOX & CABINET CO.
205 W. WACKER DR.
CHICAGO 6, ILLINOIS

This voltage source has a bleeder to
ground and the 10,000 volts is used for
the focus voltage. The actual voltage
is about 6,000 volts applied to the
focus electrode due to the series of
resistors and the placement of the
control.

The high voltage is obtained through
the continuation of the rectifier action.
C9 has a 10,000 volt charge due to
the conduction of V-3. The tube V-4
conducts of the next alternation of
the sine wave as its cathode is driven
10,000 volts negative. At the same
time the plate of V-4 has a 10,000 volt
positive potential due to the charge
on 09. Thus, there is 20,000 volts
across this diode which conducts
charging the condenser 010 to 20,000
volts. VS conducts on one alternation,
charging C9 to 10,000 volts. 174

charges on the next alternation charg-
ing 010 to 20,000 volts. This extra
voltage applied to V4 comes from the
charge on C9.

On the next alternation V-5 con-
ducts and charges C12 to 20,000 volts.
V-5 has three applied voltages; 20,000
volts is applied from 010, this is
positive and applied to the plate. There
is 10,000 volts, also positive, and ap-
plied to the plate coming from the
transformer secondary. The third
voltage is the applied charge from C9
which is 10,000 volts, also positive,
and applied to the cathode. The net
result is 30,000 volts positive applied
to the plate of V5 and 10,000 volts,
also positive, applied to the cathode.
This means that there is an effective
voltage of 20,000 'volts positive across
this tube since a positive voltage on
the cathode prevents the tube from
conducting. The 10,000 volts on the
cathode therefore subtracts from the
30,000 total and leaves 20,000 volts
across this tube. When this tube con-
ducts, it charges C12 to 20,000 volts.

This circuit has its output from C9
in series with 012 for a total of 30,000
volts. 09 has 10,000 and 012 has
20,000 volts to make this total high
voltage output. A voltage tripler ar-
rangement such as this will deliver
a high voltage at a small current
drain.

Heater power is also obtained from
the output of the oscillator through
use of absorption type heater tuned
circuits. These coils, L2, L3 and L4
are resonant to the oscillator fre-
quency and are tapped to apply the
proper voltage to the heaters. If 60
cps were to be used for this power
there would be a great difficulty in
keeping the r.f. from these heaters.
This system uses the r.f. for power in
the heater circuit and is easy to de-
sign since there are no r -f chokes
needed.
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FIELD FINDINGS
[from page 4]

not-for most have been guilty of
wishful thinking. And still further,
when many other small independent
operators are asked how they are
doing report, they "won't touch TV
with a yardstick," because they feel
that unless they can have their share
of original installation and first -year
warranty business they would be suck-
ers to take on second year mainte-
nance work where the element of risk
is ever -so much greater.

The Mortality Rate
Getting down to fundamentals, I

decided to find out why the radio
servicing business mortality rate is
so high, with this result:

1)-Most students who enroll in
video training schools never finish
their courses and the small percentage
who do, when they go to get their first
job, are accepted as apprentice help-
ers suitable for antenna and basic in-
stallation work only. Quickly becom-
ing discouraged at the low pay and
small chance for advancement they
drop off payrolls and go into the TV
servicing business for themselves.
Then, being inadequately financed,
they fail in short time.

2)-Established service organiza-
tions are confronted with a greater
amount of incompetent and unethical
competition than ever before, which
hurts them financially, even though
only for an indefinite period of time.
And, as the set -owning public is hav-
ing less AM radio repair work done
than -ever before, (in areas where
there is TV), the amount of radio
servicing has fallen off sharply. So has
servicemen's income.

3)-Where there is no TV at pres-
ent, service organizations are suffer-
ing from a drop in repair work as the
public is anticipating having TV soon,
and thus is neglecting to fix old sets
which they hope to soon be able to
discard entirely.

Common sense gives us an imme-
diate answer to the problem. But it
seems to me the servicing profession
is not applying it. When volume falls
off and a certain income is required
the normal and proper way to increase
income is by increasing prices. Are
servicers doing it ? No, they .are not!
Why? Because of that hackneyed ex-
cuse: "If I increase prices my com-
petitor will get the business". Now I
ask you: Is it better to insist on main-
taining too -low, inadequate prices,
thereby getting insufficient income,
which automatically bankrupts you
in a short while? Or would it not be

better to work harder trying to in-
crease your volume, charge higher but
justifiable prices, and make a success ?

Too many radio service organiza-
tions just go along in a static way, de-
pending upon recommendation and
transient business. Too many service
dealers are going broke waiting for
business to come to them. Go out-
create and get business! It is your
duty to yourself to enjoy a high
enough volume of work to support
yourself and family. Re-examine your
operating costs, your price scales, your
potential business and judge honestly
whether or not you are merely drift-
ing along in lackadaisical manner
toward oblivion-or, can you make
changes in your business setup and
consequently increase your income.

Specialty TV Technical Training
Is Absolutely Necessary for
Oldtimers

Let me repeat that sub -caption:
Experience has definitely proven that
specialty TV technical traning is an
absolute necessity even for old-time,
established radio service organiza-
tions. Let's look at the record! Are
AM radio receivers like TV sets ?
Absolutely NO! In a few respects
they resemble one another but in the
main, and particularly when it comes
to trouble -shooting, an AM receiver
circuit is so unlike a -TV circuit that
the two cannot possibly be considered
alike in most every respect. Or, stated
another way, no radio technician, re-
gardless of the number of years of
actual experience behind him working
on AM receivers, and regardless of
his skill in the use of all modern
radio test equipment (and that's tak-
ing in an awful lot of territory), is

even slightly qualified to consider
himself able to service a television
receiver. True, some basic radio
theory and knowledge regarding AM
circuits might be applied to TV work,
but in the main, the new and different
stages of a videoset which are un-
known in old AM practice leave TV
entirely out of comparison with the
other field, AM. It takes study, and
more important, it takes actual work
and application and physical contact
with video circuits before an old ex-
perienced radio technican can possi-
bly cope with the inherent problems
of TV. If you don't believe it, try an-
swering some of the TV Quiz ques-
tions which have appeared in this
publication regularly. But I can prove
the point more emphatically by citing
the thousands of experienced old-time
AM technicians who, having "read
up a lot on TV", suddenly tried to
put their newly acquired knowledge
to work and found that they were ab-

TGIR.-------TREAT
taw

TITONES
meet changing
pickup needs!

NOW a full line of Titone's amazing
ceramic pick ups-made by famous
Sonotone! All with these great basic
features: Full frequency (response
from 50 to 10,000 cycles.) Bell -like
supertone makes new or old players
thrilling. Climate -proof, moisture -
proof, fungus -proof! Lightest pressure
saves needle wear, revives worn records.
NO needle talk! NO crystals, magnets,
filaments to fail. NO pre -amplifiers.
Performs perfectly for years!

A

2011)3!
;IONE

PICK

New
supertight

sturnioutti

pickup
conipletrients

famous

original
Titone

pickup
below.

15 g,rains
needle

pressure
gives

unparalleled
reproduction,

loW-

est wear!
Order #w7540

. . . 67.96

I
Call your Jobber or write to

SONOTONE, Box 5, Elmsford, N. Y.

P
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A"°RADIO VIBRATORS
44WC &MONO Steuk SIM410$4

1

# A COMPLETE LINE OF VIBRATORS...

ated Auto Radio Receivers. Built with Pre-
cision Construction, featuring Ceramic Stack

Designed for Use in Standard Vibretor-Oper-

Spacers for Longer Lasting Life.

Backed by more than 17 years of experience
in Vibrator Design, Develop-
ment, and Manufacturing.

1 ATR PIONEERED IN THE
VIBRATOR FIELD.

NEW.
VIBRATOR GUIDE

FREE

42- 4rZ 4rZ .#2.4".2*.Z#

"A"BATTERY

ELIMINATORS rl

for DEMONSTRATING AND
TESTING AUTO RADIOS

New Models . . . Designed for testing D. C. Electrical Ap-
paratus on Regular A. C. Lines. Equipped with Full - Wane
Dry Disc Type Rectifier, Assuring Noiseless, Interference -Free

F

Operation and Extreme Long Life and Reliability.

y NEW DESIGNS
V NEW MODELS e NEW LITERATURE

"A" Battery Eliminator, DCAC Invert.,
Auto Radio Vibrators

Sec *dos leaes es argue

AMERICAN TELEVISION IL RADIO Co.
q"ake, procecier; /93/ ,

SAINT PAUL 1, MINNESOTA-U.S.A.

solutely lost in a maze of mystery and
mistaken ideas.

How To Get TV Training
The best, and proper way to learn

all there is to know about TV, of
course, is to take a complete training
course in the subject in some school
which qualified to train men in every
phase of the art, from theory down to
practical application. This is true
whether you are a novice just trying
to break into radio -TV servicing, or
even if you are an old-time radio
technician with upwards of twenty
years of practical servicing experience
behind you.

The novices can, in many cases, get
their TV training under GI programs
while most old-timers are not eligible
for such benefits. Thus in this com-
petitive world the old-timers are un-
der a severe handicap because TV
training courses are not cheap. Be-
sides, a good TV course requires
many hours of resident schooling, and
this in itself is a hardship, for most
established servicemen are reluctant
to close down their businesses entirely,
cutting off their income, just to ob-
tain the needed education that TV
requires. In like manner these old
time technicians feel that after hav-
ing put in a hard day working at
their bench they are entitled to some
relaxation at night, and so they pre-
fer not to take night school courses
which are long, drawn out and ex-
pensive.

Let Others Pay Fer Your TV Training
Leading TV manufacturers have

held TV training clinics for their
dealers' and distributors' personnel.
These clinics have not helped inde-
pendent servicemen or service organi-
zations for most were not eligible to
participate. On the other hand, most
of these clinics were only stop-gaps
for they were not /comprehensive
enough. Now -a -days the average TV
manufacturer agrees that a TV train-
ing course for a man having several
years of practical radio servicing ex-
perience must run from 7 weeks to 3
months, 5 to 8 hours daily. Ha! How
many manufacturers are giving that
sort of technical training? None! On
the other hand, some smart, old time
radio technicians have worked out a
"system" to beat the manufacturer
at his game of trying to operate fac-
tory -controlled service organizations.
It's a great system if you want to
apply it. I'll let you in on the secret.
If you are an experienced technician,
simply apply to the factory -owned
radio service organization for a job
as a full-time TV employee. If you
get the job, of course you will have
to close up your own shop, at least to
all outward appearances.

NOW! MORE

MERIT
VIBRATOR

TRANSFORMERS
Ford - General Motors - Motorola - Philco

-EQUALS-
First to give you exact replacement vibra-
tor transformers for all popular auto ra-
dios. Dependable, top quality reproduction
of characteristics and performance speci-
fied by manufacturers. Merit's faithful de-
sign and engineering assure quick, easy
mountings. Potted in steel cans. Include
built-in filter choke and condenser where
required.
ADD THEM TO YOUR MERIT STOCK TODAY
MERIT VIBRATOR TRANSFORMER EQUALS

D.C. Volts Secondary
Type No. to filter MA
P3068 260 60
P4076 265 55
P4077 280 66

List
$4.50
5.60
6.00

P4078 7.00
P4069 6.75 160
P4070 7.25 225 40
P4071 7.50 250 50
Type No. H W D Mounting
P3068 2 3/16" 2 %" 1 74" C
P4076 314 2 % 2 % JG
P4077 3 15/16 2 14 2 % JT
P4078 2 % 2 3/16 2 % JT
P4069 3 2 % 2 3/16 JT
P4070 3 2 % 2 3/16 JT
P4071 3 2 % 2 8/16 JT
For complete listing of replacements-
see Howard W. Sam's Red Book, Photofacts
and New Auto Radio Manual AR -1 (auto
replacement transformer section)

All catalog items in stock.

270 60
40

JT

PRODUCTS OF MERIT

oil

C
'Since 192
FINE

RADIO
PARTS

COIL & TRANSFORMER CORP.

4441 North Clark St., Chicago 40, III.
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Make your
store head-
quarters for
popular Bur -
Get new free

It's Another BIG

BURGESS
Portable
Battery
Season!

gess radio batteries.
counter and window displays-en-
closures-streamers. Ask your job-
ber or write to Burgess.

14EREI WO 0 0 

A COMPLETE L;NE
of quality batteries. All sizes and

voltages for all portable radios ...
simplifies ordering and stock!

* SUPERIOR QUALITY
... made even better by new engineering
principles that increase the service life of
dated, fresh Burgess Batteries!

* NATIONAL DEMAND
... stimulated by advertising in nationally
famous magazines read by more than 70

million battery buyers every month!

MORE PROFITS
... through the gaining popularity of this

sales -winning, complete line of better dry

batteries!

IF YOU'RE NOT ALREADY enjoying all

the sales -winning, profit-making ad-
vantages of the Burgess battery
line, write or phone your Burgess
jobber; or for the name of your
nearby Burgess distributor write to

BURGESS
BATTERY CO. FRIIPORT, ILL

Assuming you are accepted by the
service organization you will have
to take an intensive training course.
You'll get paid a nominal sum. Then,
having graduated, you will have to
take on the duties of a faithful em-
ployee for a period of time. I would
say that at least three months of
practical work should be the minimum
for it will take you that long to ob-
tain the practical experience needed
to qualify you to then go out on your
own, or back to your own business.
But, fellows, by following this system,
you will have gotten quite a fair TV
education at minimum expense. It is
not the best and fastest way to learn
about TV, but it is a way in which
to get further technical training at
(what will soon be) your competitor's
expense.

I bitterly condemn the many thous-
ands of radio technicians who for
many years have been of the opinion
that "they know it all". When TV
came into being they continued that
attitude with the result that they and
the entire TV servicing profession
have suffered irreparable damage.

As publisher of "RADIO SERV-
ICE DEALER", which as you know
is a technical monthly journal with
national distribution, two years ago
I was confronted with a difficult de-
cision. I recognized that all radio
technicians had to learn about this
coming development, TV. I also real-
ized from 19 years of experience work-
ing with radiomen that many consid-
ered themselves 'know-it-alls who
didn't need further technical train-
ing. I further realized that were I to
publish a lot of technical data about
TV in "RSD", while it would be
helpful to radiomen located where TV
was soon to make its appearance, such
new and hard to digest material might
not appeal to radiomen located where
TV was not expected to become a fact
for some time to come. But, I took
what I believed was the proper course
for an educator, (for that is what a
publisher is supposed to be), and
established the policy that "RSD"
would publish as much TV material
as possible and I suggested to all our
subscribers that they should be good
soldiers and read our articles regard-
less of whether or not they were in
areas where TV would soon become a
fact. I have gotten gray these past
two years for you have no idea how
much vituperation has been heaped
upon my head from subscribers in
non -TV sections who insisted they
didn't want any "RSD" space wasted
on TV until TV was more practical
and about to become a reality in their
part of the country. And, I had my
share of grief with technicians located

To be sure your
calculations are

RIGHT, use

1. Fischer's

RADIO &
TELEVISION

MATHEMATICS
Save time and trouble. In this new book you
can quickly find the solution of any mathemat-
ical calculation required in radio or television
work, as, for instance, the factors in distortion,
television focus control, antennas, etc. When-
ever you are "stuck" on a problem, look in
this book. Its complete index shows you imme-
diately where to turn for the mswer you want.

Over 400 sample problems, completely worked
out. All the calculations commonly required in
the design, operation or servicing of radio, tel-
evision and modern industrial electronics are
included, arranged under electronic headings
where they can be easily found. All formulas,
mathematical tables, and a math review are in-
cluded. A highly useful handbook for anyone
working in radio or television and for all those
preparing for FCC license exams. $6.00

Have you got these useful books?

2. Introduction to Practical Radio
By Tucker. Says one of the thousands of radio

men using it: "I have this book and it is money
well spent." It explains all radio essentials in
the clearest, most practical terms, with hun-
dreds of problems showing specifically how
theory is used in the construction and servicing
of radio equipment. $3.00

3. Principles of Radio for Operators
By Atherton. Using wartime training meth-

ods this book teaches radio essentials through
hundreds of illustrations and graphic demon-
strations, with very simple explanatory text.

$4.00

4. Introduction to Electronics
By Hudson. Will help you understand the

principles and key equipment of television and
other modern electronic developments. $3.30

5. Public Relations for Retailers
By Mahoney & Hession. The first complete

practical guide to modern business techniques
that the retailer can profitably use to gain pub-
lic approval and increase his trade, with exam-
ples of successful public relations practices in

over 200 stores throughout the country. $4.50

SEE THEM FREE
I /1=1

The Macmillan Co., 60 Fifth Ave., New York 11

Please send me a copy of each of the books
checked by number below. I agree to remit in
full or to return the books within ten days
without further obligation.

1. 2. 3. 4. 5.

Signed

Address
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in the heart of TV sections who de-
cided they didn't need to read maga-
zines covering the subject because
they were so busy handling 'both AM
and TV business at the time that they
did not have additional time left over
to devote to reading trade journals. All
this is stated without ego or desire
to be an "I told you so-er" but the
record now shows that most of the
radio -TV servicing profession's diffi-
culty may be ascribed to the simple

fact that the radiomen did not choose
to heed our pleas that they should
learn-yes, learn all there is to know
about TV.

Perhaps many of our readers are
not aware of the fact that frequently
an article in our journal can be worth
its weight in gold. Take the articles,
"Checking Video & Synch Waveforms
By CRO", which Sam Marshall
ghosted for me, and which I used as
a technical lecture from Coast -to -

Insure BETTER Television Service to Your
Customers' aciaiiiv-eey Dity,teet

HIGH VOLTAGE AND
ELECTROLYTIC TUBULAR

TELEVISION
CAPACITORS

Especially Engineered for Television Circuits by
INDUSTRIAL CONDENSER CORP.

The economical quality line for replacement. Industrial Condenser Corp..
manufacturers of Capacitors exclusively brings you highest quality for
the particular requirements of Television at exceptionally attractive prices(
Special Capacitors are Pyroteen impregnated for low power factor, high
insulation resistance, high operating temperatures. Oil, Pyroteen, Wax
and Electrolytic Capacitor,. Finest materials throughout.

Ask Your Jobber for ow- Attractive Prices Today!
Or write for Bulletin 1095. Industrial makes quality Capacitors for
Television, Radio, every electronic and industrial application-all types.

Send for Complete Catalog

INDUSTRIAL CONDENSER CORP.
3243 N. CALIFORNIA AVENUE CHICAGO 18, ILLINOIS

Sales offices in all principal cities

Modern plant built by Industrial Con-
denser Corp., for manufacture of
Capacitors only.

SERVICEMEN
0

DEALERS
BUILD YOUR RADIO SALES

:AROUND THIS .2aalitit
CHASSIS

NEW
MODEL 511

ESPEY
CUSTOM BUILT

RADIO

This profitable chassis replacement
market means increased sales to you
and increased savings to over 19
million potential customers.

Here is a fine radio, in chassis form,
to please the most discriminating music
lovers.

Easy to install in any console cabinet old or new, the Espey 511 AM -FM radio
chassis embodies the latest engineering refinements for lasting high quality at a price
that defies competition.

Features, 12 tubes plus rectifier and tuning indicator; drift compensated circuit for
high frequency stability; tuned RF on AM and FM, high fidelity push-pull audio; 13
watts power output; wide range 12" PM speaker; smooth flywheel tuning; phono input
provision; separate AM and FM antennas.

Sold through your favorite parts distributor.
Write for catalogue Dl containing complete specifications.

\Makers of fine radios since 1928.

I MANUFACTURING COMPANY INC.
528 EAST 72nd STREET, NEW YORK 21, N. Y. TEL. Blinerfield 8-2300

Coast last Fall, and which we sub-
sequently published in "RSD". That
article, covering our advocated method
of signal tracing troubles in a TV
chassis by diagnosing what wave forms
disclosed to a CRO user, opened a new
vista to all who read it. Leading tube
and test equipment manufacturers
have issued over 300,000 reprints of
it. The system we advocated has be-
come the industry's standard trouble-
shooting method for TV. And now, we
have learned that our next biggest
job is to try to teach radio technicians
how to use oscilloscopes.

Thousands of words and dozens of
books have been published on 'scopes,
and how to use them. Lectures by the
score have been delivered on the sub-
ject. Yet, in the main, radio techni-
cians still do not know one iota of
what they should know about cathode
ray 'scopes, even though many radio-
men have owned such instruments
for years. It is a pity that the radio
servicing profession seems to take so
much for granted. As a consequence,
radio technicians have fallen behind
in this fast-moving industry and un-
less they immediately take the neces-
sary steps to come abreast of develop-
ments they will be eliminated, first
by the newly formed independent
service organizations that have taken
the trouble to obtain the needed tech-
nical training; second by the factory -
owned service companies that have
come into being with the avowed pur-
pose of keeping TV sets in operable
condition for manufacturers who can-
not rely upon independents to handle
the work themselves ; and third by
the new crop of TV training -school
graduates who will have the necessary
know-how regarding TV, and who
will quickly win recognition from the
TV set -owning public when they go
into business for themselves.

Old-time radiomen-continue along
on your complacent way and neglect
to learn all there is to know about
television if you wish to be forced out
of the servicing business quickly. The
choice as to whether or not you want
to stay in this business rests solely
with you.

The Brighter Side

The future for radio -TV service-
men can be brighter and more profit-
able than ever before if those of us
in the profession apply ourselves to
accomplishing that goal. We do not
want or need licensing or unions.
We must have better technicians, who
can do their work, more efficiently,
in less time and consequently at great-
er profit. We must have better. busi-
nessmen and business managers. It is
to no avail to be the best technician in
the world if at the same time one
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does not know how to obtain the
proper prices for his services and
thus works at a loss. Knowledge of
cost -accounting is as vital as tech-
nical knowledge now -a -days when
every TV installation and repair job,
for sake of discussion, requires so
much more non-productive or waste
labor than did conventional AM work.
There being but 8 working hours a
day, it is still necessary for a tech-
nician to earn as much while doing
2 TV jobs a day as he formerly earned
while doing 15 AM jobs.

Because of TV's complexities,
technicians 'must lay out much more
for Working tools and test equipment
and inventory than heretofore. Thus,
in figuring customers' charges, these
new items must be taken into account
and sufficient added income must be
gotten to provide against contingen-
cies and the purchase of new, modern
instruments.

Where heretofore there were up-
wards of 60 million AM sets in homes
and 7 million more in autos, all sub-
ject to maintenance work, now there
are over 70 million home radios and
10 million auto radios in use plus
well over a million and a half TV
sets, which in comparable number of
tubes and components would be equi-
valent to approximately 10 million
additional sets.

The old days of "free estimates"
and "50c service charges" should be
forgotten. Today, as far as TV men
are concerned, once a teleset has
passed its service policy period, the
mere fact that a technician has to go
to a home only to inspect a trouble-
some videoset requires a customer
charge of at least $3.00. Labor charges
should run closer to $10 an hour com-
pared to AM where the average serv-
iceman got less than $2.50 an hour.
So, the basic minimum "estimate fee
of $3.00" for an inspection that can
be gotten to and handled in less than
10 minutes is absolutely justified as
a basic minimum in low -pay areas,
and the fee should run $5.00 for esti-
mates, and $12 to $15 per hour for
labor in higher income sections of the
country. BUT, by the same token,
where heretofor many technicians
worked at low scales and gave their
customers sloppy or only partial ser-
vice for their fees, in TV it must be
remembered that a thorough and ab-
solutely fine job must be done in
every case. TV can't stand for in-
ferior servicing. Rendering partial
service is a sure way to commit busi-
ness suicide. A good TV technician
can get more recommendation busi-
ness today than he can possibly handle.
A sloppy technician is shunned like
a parasite. TV set owners are having
so much service work done now that
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Look at the Features!

New heavy duty selenium rec-
tifiers.
Eight power tap adjustrdents.
1 to 20 amperes at 6 volts con-
tinuous duty.
Less than 3% A.C. ripple or
hum.
Damped volt and ammeters (no
wiggling) Voltmeter 3% ac-
curacy.
Heavy duty tap switch.
The RIGHT price.

Never before has there been a power supply like the
ELECTRO Model "B". Radically new in design -
trouble -free in operation - most efficient direct cur-
rent source of power known.
ELECTRO PRODUCTS Model "B" - the only D.C.
power unit using conduction cooling shows less heat-
ing than any other known type. Gives instant read-
ings. Has exclusive new heavy duty selenium rectifiers
- step power switch - transformer - choke and
condenser.
The 20 ampere 6 volt continuous ,ating provides more
than enough power to operate any receiver. Peak in-
stantaneous current rating of 35 amperes, (from 60
to 60 cycle 115 V power source), permits operation of
two receivers with push button solenoids.
Use it for testing auto radios, faulty vibrators, push
button solenoids, over and under voltage operating
conditions on any size radio, and many other applica-
tions.
Write today for complete details.

ELECTRO PRODUCTS LABORATORIES, Inc.
Pioneer Manufacturers of Battery Eliminators

549 W. RANDOLPH ST., CHICAGO 6, ILL.

26 -

Small

Compact

No pushing or pulling
of rods to adjust
 Low-priced
 Simply move knob to channel desired and you

are "on the beam" - automatically electrically
adjusted

 Under 2:1 standing wave ratio in all bands
 Small and compact - attractive appear-

ance
 For portable units can be placed inside

cover of set
 Individually boxed - packed 24 to a

shipping carton -wt. 311/2 lbs. per carton

WRITE FOR YOUR COPY OF OUR NEW CATALOG!

74evtaje Pitoducel
1539 North Ashland Ave., Chicago 22, III.

Manufacturers of complete line of television, FM and AM antennas and accessories
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FILL THAT JOB WITH A
C.T.I. TRAINED MAN!

Solve your man -power shortage by employing well -
trained, dependable young men who have been
trained by Commercial Trades Institute. Our
graduates have completed an intensive course in
Radio or Television Servicing. Their training has
been practical-in well-equipped shops under ex-
pert supervision. They've learned to do excellent
work. To enable you to evaluate the efficiency of
C.T.I. training, we'll be glad to send you an
outline of the course. You'll find the subject mat-
ter extensive, complete, THOROUGH.
We probably have men who hail from your vicinity,
but most of our graduates will travel anywhere
for a good opportunity. We cordially invite em-
ployers to write us for detailed information on
available men. (No employment fees). Address:

Placement Manager, Dept. P105-7
COMMERCIAL TRADES INSTITUTE

1400 W. Greenleaf Ave., Chicago 26, Ill.

0000000000000

NOTICE

Telrex, Inc., manufacturer of

Telrex Conical V -Beam Antennas,

announces that it is exclusively lic-

ensed under the Conical V -Beam

patent applications which have

been filed on these antennas.

We have been advised that ac-

tion is shortly expected from the

United States Patent Office. The

trade is cautioned that we will im-

mediately enforce our rights to

this antenna design when the pat-

ents issue and will prosecute any

imitators or infringers to the full

extent of the law.

telrex INC

ASBURY PARK, NEW JERSEY

0000000090000

they, if satisfied or dissatisfied, can
make or break a service organization.

To the servicemen in areas where
TV has not yet made an impact, or
where TV cannot be hoped for in the
immediate future, the vast number
of AM sets in use, and because many
of them are of ancient vintage, offers
a money- making potential that off-
sets the benefits which seemingly ac-
crue to those of us who are in TV
areas. Where there is no TV and
where a radio firm is not engaged in
selling radios but confines itself to
servicing only, now is the time to get
to work advertising your services,
stimulating business in every possible
manner. Statistics show that AM
sets are not discarded when TV comes
in but instead these same reliable
statistics show that homes having
several AM sets, even where there is
no TV, seem to neglect old sets that
go bad. These sets go into disuse
because the technicians are not on
their toes and let business slip right
through their fingers. Let's making
the servicing profession an aggressive
business again! Let's get sales con-
scious for a change. Let's try to make
money come into our cash registers
rather than merely wait for customers
to come to us to suggest that we do
business with them.

AD INDEX
Alliance Mfg. Co. 22
American Phenolic Corp. 24
American Television & Radio Co. 28

Belden Manufacturing Co 5

Burgess Battery Company 29

Commercial Trades Institute 32

Electro Products Labs 31
Electro Voice Inc 8

Espey Mfg. Co., Inc 30

General Elec. Co. (Components) 25
General Elec. Co. (Tube Div.) 3

Hytron Radio & Electr. Corp. Cover 3

International Resistance Co 10

Industrial Condenser Corp. 30

MacMillan Company, The 29
Mallory & Co., Inc., P. R Cover 2
Merit Coil & Transformer Corp 28
Model Box & Cabinet Co 26

Racon Electric Co., Inc., 32
Radiart Corp., The 9

RCA (Electron Tubes Cover 4
RCA (Test Equipment) 21

Sonotone Corp. 27
South River Metal Products Co 26
Sprague Products Co 6

Star Expansion Bolt Co., Inc 32
Sylvania Elec. Products, Inc

Telrex, Inc. 32
Tricraft Products Co 31

Triplett Elec. Instru. Co 23

YOURS FOR THE FIRST TIME
A Moderate Priced Cellular Horn
that reproduces at High Fidelity
If you've been looking for a high fidelity

cellular horn, at a moderate cost, just listen
to the dear true-to-life tones reproduced by
the new Racon two -cell high frequency horn
and you'll agree your search is ended.

Product of Racon advanced engineering,
this all cast aluminum high frequency horn
is logarithmically expanded as two horns to
give the widest distribution angle. Power
capacity of unit permits choice of cross -over
point which makes best possible use of avail-
able cone speakers. Designed for flush
mounting in any cabinet. Mounting template
supplied without charge.
Tweeter-Model No. CHU2 Aluminum casting

List price $37.60
Tweeter-Model No. CHUI Standard Acoustic

Cloth List price $30.00
Write today for our catalog

RACON ELECTRIC CO., Inc.
62 E. 19th Street New York, N.Y.

STAR TAMPIN

STAR DRYVIN

STAR STALIN

Easier
Antenna

Installations
Star Expansion Bolts make It

easy to fasten TV equipment

to brick, stone, concrete or

any other type of masonry,

Help you to position antenna

masts, cables and lines in the

best possible manner...assure

greater satisfaction; reduce

service calls. There's a Star

fastening for every masonry

job. See your jobber or write

for details.STAR MINN

*STAR EXPANSION
BOLT CO. INC.

147 Cedar Street, New York 6, N. Y.

32 RADIO SERVICE DEALER  JULY, 1949



As a serviceman, you don't need
the brand new Hytron 1X2, 6BQ6GT, and

25BQ6GT immediately. But you will soon. They are first of a
new line of Hytron originals for lower -cost TV sets. Designed

for the mass market in collaboration with leading TV set

manufacturers.

Two new GT firsts by the originator of the Bantam GT.
A brand new 9 -pin miniature by the pioneer of smaller
tubes. Three more Hytron contributions to the

growth of TV.

The 6BQ6GT and 25BQ6GT are horizontal deflec-
tion amplifiers; the 1X2, a high -voltage TV rec-

tifier. All three do equally well the job of older,
much more expensive tubes -in a -c or a-c/d-c

TV sets. Watch for them. And for many other
Hytron originals in low-cost TV tubes.

SPEED UP
AUTO -RADIO SERVICING

After disconnecting control cables from a universal auto
radio, how do you tune it? Screw driver? Here's a better way.

Try the new Hytron Auto Radio Tool. A contest first -prize
winner, this double -ender fits most sets. Helps you work

faster with less effort, yet more precisely ... to make
more money. Only 24c. One job pays for it. Get your

Auto Radio Tool from your Hytron jobber today.

IT'S EASY
Detach cables from universal auto Durable one-piece construction. Pre -
radio. Slip Hytron Auto Radio Tool cision machined steel, bright -zinc

into control fittings. Turn set on/off, plated. Compact size for working un-
tune, adjust volume and tone, realign der dash. Comfortable handle is large

to dial ... smoothly, exactly. Square diameter for vernier -like adjustments,
tip also fits splines. Slotted tip is V- hexagon to prevent rolling off bench.

shaped for different thicknesses of Imprint on handle counts dial revo-
spade and similar key fittings. Tool lutions. New Hytron Auto Radio Tool
fits over 90% of universal sets with is unique. A bargain tool by and

minimum backlash. for servicemen.

SPECIALISTS IN RADIO RECEIVING TUBES SINCE 1921Ix Fik

wrto amko sA.Tes.-twovt. COW?.

AENI OFFICE: SALEM, MASSACHUSETTS
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RCA has pioneered the development of miniature tubes

One high quality-for TV -FM -AM
-at no extra cost

 In TV and FM-where tube quality
counts-RCA tubes more than meet the
critical requirements. That's because the
quality level of RCA tubes has been con-
tinually advanced in step with circuit
progress. Improved design ...more rigid
controhover manufacture and inspection
. . . and more exacting tests, account for
these higher quality standards. They apply
to all tubes of a type . . . at no extra cost.

This single standard quality benefits all
users. This extra quality cuts down costly
service call-backs . . . builds customer
confidence . . . brings you more business.

When you push RCA tubes you're sell-
ing the brand that holds top customer
acceptance. So-push RCA tubes and watch
tour business roll!

ALWAYS KEEP IN TOUCH WITH YOUR RCA TUBE DISTRIBUTOR

NEW . .

handy miniature package
Now RCA miniatures come neat 'y
packaged, tic of a iN pe, in attracarc.,,
expendable carton. east&
to handle, easier to stock, and a, gfeat
aid in keeping track of your inven-
tory. No exica hut plenty of
extra COM eniericc!

RAD/0 CO' PORArioN of AMERICA
ELErrRoA, TUBES


